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INTRODUCTION

United States Environmental Protection Agency (U.S. EPA) policy requires that all work
performed by or on behalf of U.S. EPA involving the collection of environmental data be

_ implemented in accordance with a U.S. E_PA-'approved Quality Assurance Project Plan

(QAPP). The QAPP is a planning document that provides a "blueprint” for obtaining the
type and quantity of data needed to support environmental decision making. The
QAPP integrates all technical and quality aspects of a project and documents all quality
assurance (QA), quality control (QC), and technical activities and procedures associated
with planning, implementing, and assessing environmental data collection operations.

Earlier versions of this QAPP were prepared by Conestoga-Rovers & Associates and this
revision was prepared by Burns & McDonnell Engineering Company, Inc. (BMcD) in
accordance with the U.S. EPA QAPP guidance documents "EPA Requirements for
Quality Assurance Project Plans", EPA QA/R-5, March 2001 (Reissued May 2006), "EPA
Guidance for Quality Assurance Project Plans", EPA QA/G-5, December 2002, and
"Region 5 Instructions on the Preparation of a Superfund Division Quality Assurance
Project Plah, Revision 0", June 2000. In accordance with these documents, there are four
basic groups of elements that must be included in a QAPP. These four groups and
associated elements follow:

e Group A - Project Management. The elements in this group include all aspects of
project management, project objectives, and project history.

e Group B - Data Generation and Acquisition. The elements in this group include
descriptions of the design and implementation of all measurement systems that will
be used during the project.

e Group C - Assessment/Oversight. The elements in this group encompass the
procedures used to ensure proper implementation of the QAPP.

e Group D - Data Validation and Usability. The elements in this group cover the QA
activities that occur after the data collection phase of the project is completed.

The elements that comprise project management, data generation and acquisition,
assessment/oversight, and data validation and usability for the Remedial Action -
Groundwater Operable Unit (RA-GOU) activities to be conducted at the Waukegan
Manufactured Gas and Coke Plant Site (Site) in Waukegan, Illinois are documented in

49452 = QAPP Rev. 2 BURNS & MCDONNELL
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this QAPP. This QAPP is AttachmentE of the "Final Design Report, Groundwater
Operable Unit, Waukegan Manufactured Gas and Coke Plant Site, Waukegan, Illinois".
This QAPP will be modified as necessary to address additional studies and other work
associated with the Groundwater Remedial Action (GW RA) at the Site. The
modifications to this QAPP will be submitted with future work plans associated with
the RA.

The GW RA consists of a combination of a short-term groundwater extracion and
on-site treatment re-injection system (Phasel GW RA) and a long-term Monitored
Natural Attenuation (MNA) remedy (Phase 2 GW RA).

49452 — QAPP Rev. 2 BURNS & MCDONNELL



2.0

Waukegan Manufactured Gas
And Coke Plant Site
Remedial Action QAPP
Section No.: 2.0

Revision No.: 2

Date: 12/18/08

Page: 1of6

PROJECT ORGANIZATION [2.1.4] A4?

The responsibilities of management, QA personnel, field personnel, and laboratory
personnel are provided in the following subsections. Additionally, any special
training/ certification requirements for the project are identified and an organization
chart that identifies the lines of communication among the participants in the RA
activities is presented herein.

21  MANAGEMENT RESPONSIBILITIES [2.1.4] Ad

The "Performing Respondents" have selected BMcD and Barr Engineering as the
technical consultants for the RA activities at the Site. BMcD has overall technical
responsibility for the Remedial Action - Groundwater Operable Unit groundwater data
collection activities at the Site. BMcD's Project Manager is ultimately responsible for
ensuring that the project objectives are achieved. BMcD's Project Manager has selected a

; project team consisting of BMcD's technical personnel (engineering, chemistry, and data

management), QA personnel, Barr's technical personnel, and the analytical laboratories.
BMcD's Project Manager for the RA activities and his specific responsibilities follow:

Eduardo Gasca, P.E. - Project Manager - BMcD
e technical representation for Performing Respondents;

e overview of field activities;

¢ overview of laboratory activities;

e advise on corrective actions;

e preparation and review of reports;
s coordinate BMcD's technical group;
¢ final evidence file custodian; and

s approval of the QAPP.

Each analytical laboratory's Project Manager is responsible for ensuring that the project
objectives are achieved by the laboratory. The primary laboratory selected for this

2 Notations reference applicable sections and corresponding elements from "Guldance for Quality
Assurance Project Plans", EPA QA/G-5, December 2002.
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project-is Environmental Monitoring and Technologies, Inc. located at 8100 N. Austin
Avenue in Morton Grove, Illinois (phone: 847-967-6666; fax: 847-967-6735).3 The
laboratory's Project Manager and her specific responsibilities follow:

Arminta Priddy - Project Manager - EMT
e ensure all resources of the laboratory are available on an as-required basis;

e review of final analytical reports; and

e approve final reports prior to submission to BMcD.

/

The secondary (back-up) laboratory selected for this project is STAT Analysis
Corporation located at 2242 W. Harrison Street, Suite 200, Chicago, Illinois (phone: 312-

- 733-0551; fax: 312-733-2386). The laboratory’s Project Manager and his specific
responsibilities follow:

Pinaki Banerjee ~ Project Manager & QA/QC Director - STAT

e ensure all resources of the laboratory are available on an as-required basis;
e review of final analytical reports; and

e approve final reports prior to submission to BMcD.

The U.S. EPA Region 5 Remedial Project Manager is responsible for overview of this
project. He also is responsible for submitting this QAPP and any subsequent revisions

- or amendments to the appropriate U.S. EPA personnel for review and approval and for
providing approval of the QAPP. Kevin Adler is the Remedial Project Manager for the
RA at the Site.

The Illinois Environmental Protection Agency (IEPA) representative is responsible for
reviewing and providing comments to U.S. EPA on project plans for the RA activities.
Erin Rednour is IEPA's representative for this project.

3 Responsibilities of the primary and secondary (back-up) laboratory are discussed in Section 2.4 below.
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-

2.2 QUALITY ASSURANCE RESPONSIBILITIES [2.1.4] A4

Project team members with QA responsibilities include BMcD's QA Officer, BMcD's
Field QA Officer, and the laboratory's QA Officer. These individuals and their specific
responsibilities follow:

Sharon Shelton - Quality Assurance Officer - BMcD
e overview and review field QA /QGC;

review laboratory QA/QC;

e supervise and review performance of data validation and assessment;

¢ advise on laboratory corrective action procedures;
* supervise and review QA report preparation;

¢ QA/QC representation of project activities; and

e approval of QAPP.

Tim Gilles - Field Quality Assurance Officer - BMcD
e management of field activities and field QA/QC;

o field data assessment;

e internal fi_eld technical system audits;

¢ technical representation of field activities;

¢ preparation of standard operating procedures (SOPs) for field activities;
. implemeht and document field corrective actions, 1f necessary; and

e approval of QAPP.

Brian Goyette - QA Officer - EMT
Pinaki Banerjee - QA Officer - STAT
» coordinate and overview of laboratory systems audits;

o overview of QA/QC documentation;
¢ conduct detailed data review;
¢ implement and document laboratory corrective actions, if required;

e technical representation of laboratory QA procedures;

‘
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e oversee preparation of laboratory SOPs; and

e approval of the QAPP.

The U.S. EPA Region5 Field Support Section (FSS) Quality Assurance Reviewer is
responsible for reviewing and providing final approval of the QAPP.

2.3 FIELD RESPONSIBILITIES [2.1.4] A4

BMcD and Barr Engineering will conduct all field sampling related to the RA activities.
The specific procedures for field sample collection are presented in the Field Sampling
Plan (FSP), which is Attachment D of the Final Design Report, Groundwater Operable
Unit Submittal. Surveying of cell locations will be performed by an Illinois-licensed
surveyor consistent with the requirements of the FSP.

BMcD's field sampling team will consist of technical staff from BMcD’s Downers Grove,
Ilinois office. Barr's sampling teams will be comprised of technical staff from Barr's
Minneapolis, Minnesota office. BMcD’s Field QA Officer (Tim Gilles) will have overall
responsibility for documenting any non-conformances and subsequent corrective
actions. The Field QA Officer or any field team member can identify and report non-

conformances.

24 LABORATORY RESPONSIBILITIES [2.1.4] A4

EMT will be the primary laboratory for this project and will perform all analyses of
samples collected during the Site activities. STAT, the secondary laboratory, will
provide back-up analytical services. Groundwater samples collected to monitor the
groundwater extraction and treatment operation will be analyzed for ammonia, arsenic,

and phenolics.

* The secondary laboratory may be used for QA/QC purposes to assess the performance
of the primary laboratory.
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The specific responsibilities of laboratory personnel involved in the project follow:

Mary Lubitov - Wet Chemistry Supervisor - EMT
Richard Baker - Operations Manager - STAT
¢ coordinate laboratory analyses;

* supervise in-house chain-of-custody;
» schedule sample analyses;
e oversee data review; and

* oversee preparation of analytical reports.

Martina Hanson - Sample Custodian - EMT
Chris Forst - Sample Custodian - STAT
e receive and inspect the incoming sample containers;

e record the condition of the incoming sample containers;

e sign appropriate documents;

e verify correctness of chain-of-custody documentation;

e notify project manager of any non-conformances identified during sample receipt
and inspection;

* assign a unique identification number and customer number, and enter each into the
sample receiving log;

e initiate transfer of the samples to appropriate lab sections; and

e control and monitor access/ storage of samples and extracts.

2.5 SPECIAL TRAINING/CERTIFICATION REQUIREMENTS [2.1.4] A4

BMcD and Barr field sampling team members are required to have received the 40-hour
Hazardous Waste Operations and Emergency Response (HAZWOPER) safety training
and annual 8-hour refresher courses required by 29 CFR Parts 1910 and 1926. On-site
subcontractor personnel involved in invasive activities (e.g., excavation) are required to
have received the same training. The subcontractor is responsible for compliance of
their personnel with the applicable regulations.
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Laboratory personnel training records are maintained at the laboratory. No special
training or certification requirements are required for the laboratory for this project.

2.6 PROJECT ORGAN IZATION [2.1.4] A4

- Figure 2.1 presenté the organizational chart for the RA activities.
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'PROBLEM DEFINITION/BACKGROUND INFORMATION [2.1.5] A5

The purpose of the Remedial Action - Groundwater Operable Unit and background
information for the Site are presented in the following sections.

31 PROBLEM DEFINITION [2.1.5] A5

The purpose of the groundwater pump and treat system is to extract contaminated
groundwater from the bottom of the aquifer within the Groundwater Remediation Zone
(GRZ) , reduce the mass of ammonia, arsenic, and phenols through on-site treatment ,
and return clean groundwater back to the ground. It is expected that an 80% reduction
in the mass of ammonia, arsenic, and phenols will permit the Phase 2 GW RA Monitored
Natural Attenuation to be successful. The test to determine compliance with the 80%
reduction is described in the Performance Standard Verification Plan, Attachment C to
the Final Design Report. '

3.2  BACKGROUND INFORMATION [2.1.5] A5

The Site background is provided in SectionI and II of the Record of Decision,
September 1999. '

3.21 SITE DESCRIPTION AND HISTORY [2.1.5] A5

The Site occupies 36 acres in Waukegan, Illinois on a peninsula separating Waukegan
Harbor on the west from Lake Michigan on the east. Commercial and industrial land
and a harbor surround the Site on the north, west, and south. To the east of the Site lies
Waukegan Beach recreational area. The Site was initially purchased and developed as a
creosote wood-treating plant in 1908. The creosote plant was dismantled sometime after
1917. The Site was then developed as a large manufactured gas and coke plant and
operated under various owners until 1969. The coke plant structures were subsequently
demolished in 1972 and the Site was filled and leveled. Between 1973 and 1989 the Site
was used for various activities including fire training, public parking, and snowmobile
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testing. The northwest portion of the Site is currently used for seasonal boat and trailer

storage.

The Site is presently owned by the City of Waukegan, Illinois.

322 - PREVIQUS INVESTIGATIONS AND RESPONSE ACTIONS [2.1.5] A5

Results of previous investigations and response actions are provided in the Remedial
Investigation (RI) Report, February 1995, the Feasibility Study (FS) Report, November
1998, the Pilot Project, July 2001, the Groundwater Plume Delineation Report, December
2001, and the Nitrification Study, May 2004.

3.2.3 PAST DATA COLLECTION ACTIVITIES [2.1.5] A5

A Remedial Investigation/Feasibility Study (RI/FS) was conducted at the Site between
1992 and 1998. Results of the RI/FS data collection activities identified coal tar
compounds, arsenic, ammonia, phenols and several other compounds as chemicals of
concern at the Site.

A Pilot Project was completed in 2000/2001. The results are reported in the Pilot Project
Report July 2001. The Pilot Project concluded that the principle of cell based low flow
extraction and re-injection would work. Groundwater Plume Delineation Report,
December 2001 updated the GRZ from the RI and Record of Decision (ROD). The
Nifrification Study, May 2004 demonstrated that biological sequencing batch reactors
would work as the primary treatment tthnology.

3.2.4 CURRENT STATUS [2.1.5] A5

A Remedial Design Work Plan (RDWP) for the Site was prepared and submitted to
'US. EPA in August 2001 and was subsequently approved in December 2001. The
RDWP was prepared consistent with the Remedial Design Scope of Work (RD SOW),
which is Attachment Il to the Administrative Order on Consent for Remedial Design
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(RDAQOC) at the Waukegan Coke Plan Site, U.S. EPA Docket No. V-W-01-C-651. The
GW RA is a component of the RDWP. o

33  PROJECT/TASK DESCRIPTION [2.1.6] A6

The scope of work to be completed during the groundwater remedial action consists of

the following tasks:

i) install approximately 500 groundwater extraction and re-injection wells up to
30 feet deep;

ii) install extraction and re-injection water piping;

1if) install forcemains and control lines to water treatment plant;

iv) renovate existing building;
v) install groundwater treatment plant in renovated building;
vi) operate groundwater extraction, treatment and re-injection for up to 5 years; and

vii)  collect samples of extracted water, re-injection water, and monitoring well water
and analyze for ammonia, arsenic, and phenols. '

This QAPP is applicable to Task vii) above. Task vii) is described in the following
subsection of this QAPP.

This QAPP applies to the Phase 1 GW RA.

The groundwater that is the target of the remediation lies in the lower portion of the
upper (sand) aquifer within an area known as the GRZ. The GRZ is presented on
Figure 3.1 of the Final Design Report, Groundwater Operable Unit. Groundwater will
be extracted, treated, and re-injected. Extraction and re-injection will occur in a pattern
of cells over the GRZ. A typical cell will be 110 feet long by 100 feet wide. Each cell will
have one line of 5 or 6 extraction wells backfilled by 2 lines of five re-injection wells for a
total of 15 or 16 wells per cell " There are 36 cells. Cells are expected to run for
approximately 63 days each. Normally 3 cells will be operating simultaneously except
during startup and shutdown.
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The performance standard for the Phase 1 GW RA is an 80% reduction in ammonia,
arsenic, and phenols in the bottom 5 feet of the aquifer. Ammonia, arsenic, and phenols
are the data that will be used for environmental decision making and therefore, they are
the subject of this QAPP.

3.31 GROUNDWATER MONITORING [2.1.6] A6

The ROD performance goal for the Phase 1 GW RA is an 80% reduction in the mass of
ammonia, arsenic, and phenols in the bottom 5 feet of the sand aquifer. Consequently,
ammonia, - arsenic, and phenols are the only parameters that will be used for
environmental decision making. As a further result, ammonia, arsenic, and phenols in
water are the only parameters covered in this QAPP. Table 3.1 provides a summary of
the sampling and analysis program. Table 3.2 provides the targeted quantitation limits.

3.31.1 EXTRACTED GROUNDWATER [2.1.6] A6

Initial Monitoring

 Initial Monitoring will be conducted to define a baseline condition on each new cell that
is brought online. During the first three days of cell operation, a composite sample
consisting of equal parts from each extraction well will be collected each day. The
volume of each aliquot will be the sample container volume divided by the number of
wells that will be part of the composite sample.

The initial concentration for each cell (Co) will be the maximum concentration measured
in the 3 samples. Initial Monitoring procedures may be modified with experience.

Performance Monitoring

Performance Monitoring is weekly monitoring of the extraction wells beginning when
2/3 of a cell water volume has been removed. This would normally be expected to
occur after 6 weeks unless there has been an interruption in operations. If the extraction
re-injection proceeds as expected each cell will have 3 sets of performance monitoring
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samples collected once per week for the last three weeks of cell operation. Each sample
‘will be a composite of equal parts of each extraction well in the cell.

Informational Monitoring

Additional parameters will be monitored approximately every 3 weeks to provide a
broader array of parameters to help operators optimize the removal of ammonia,
arsenic, and phenols. However, as these parameters may not be used in environmental
decision making with respect to achieving performance goals, these parameters are not
included in this QAPP.

Detailed Monitoring One Cell

One cell will be selected for more intensive monitoring after the extraction, treatment,
re-injection has reached a smooth normal operation. The more intense monitoring will
be used to optimize normal monitoring and to refine the groundwater model used to
predict the aquifer response to the Phase 1 GW RA.

Cell 4 has been tentatively selected for Detailed Monitoring assuming startup has been
successful in Cells1 through 3. Two monitoring well nests will be installed within

~ Cell 4. Four individual wells will be set at each location. The two feet long well screens
will be set above the till at 0-2 feet, 3-5 feet, 8.5-10.5 feet, and 14-16 feet.

The monitoring wells will be sampled once after well development and twice weekly
when Cell 4 begins operation. The extraction wells will be monitored individually each
day for the first 5 days of cell operation and then a composite sample will be collected
weekly at the same time as one of the monitoring well sample events.

3.3.1.2 RE-INJECTION WATER [2.1.6] A6

Re-injection water will be sampled in the Water Treatment Plant Effluent Holding Tank
on a weekly basis.
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3.4 PROJECT SCHEDULE [2.1.6] A6

The Phase 1 GW RA groundwater treatment plant construction was completed in
August 2008 and deemed complete on October 10, 2008. The operation of the
groundwater treatment system started in September 2008 and is expected to treat
extracted groundwater from 36 extraction/ re-injection cells at a rate of one cell every 63
to 70 days once the groundwater treatment plant is capable of treating the average flow
of 35 gallons per minute. It is projected that the remediation of the Phase 1 groundwater
component of the RA will be accomplished within 3 to 5 years from the start of the

operations.
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QUALITY OBJECTIVES AND CRITERIA FOR MEASUREMENT DATA [2.1.7]

The data quality objectives and measurement performance criteria for the GW RA
activities are presented in the following subsections.

4.1 DATA QUALITY OBJECTIVES [2.1.7] A7

Data quality objectives (DQOs) are qualitative and quantitative statements derived from
the outputs of each step of the DQO process. The DQO process is a series of planning
steps based on the scientific method that is designed to ensure that the type, quantity,
and quality of environmental data used in decision making are appropriate for the
intended application.

There are seven steps in the DQO process that include:

stating the problem;

identifying the decision;

identifying inputs to the decision;
defining the boundaries of the study;
developing a decision rule;

specifying limits on decision errors; and

A S S R

optimizing the design for obtaining data.

The details of DQO process for the groundwater sampling program are provided below.

The problem as identified in Section 3.1 of this QAPP is to confirm that 80% of ammonia,
arsenic, and phenols have been removed from the bottom 5 feet of the aquifer within the
GRZ.

Calculating 80% removal of ammonia, arsenic, and phenols requires data of known
quality and accuracy for ammonia, arsenic, and phenols.
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4.2 MEASUREMENT PERFORMANCE CRITERIA [2.1.7] A7

The measurement performance criteria for precision, accuracy, representativeness,
completeness, and comparability are provided in the following subsections.

421  PRECISION [2.1.7] A7

Precision is a measure of the degree to which two or more measurements of the same
characteristic (i.e., analyte, parameter) under the same or similar conditions are in

agreement.

4211 FIELD PRECISION CRITERIA [2.1.7] A7

Precision of the field sample collection procedures will be assessed by the data from
analysis of field duplicate samples. Relative percent differences (RPDs) will be
calculated for detected analytes from field duplicate sample sets. Field duplicate
samples will be collected at a minimum frequency of 1 per 20 verification samples. The
equation to be used to determine precision is presented in Section 7.3 of this QAPP. An
RPD of 35 percent for groundwater sample field duplicates will be used as an advisory
limit. Professional judgment will be used for any data qualification.

4.21.2 LABORATORY PRECISION CRITERIA [2.1.7] A7

Laboratory precision will be assessed through the calculation of RPDs for
replicate/duplicate sample analyses. In general, these will be matrix spike/matrix spike
duplicate (MS/MSD) samples collected at a minimum frequency of 1 per 20 samples.
The equation to be used to determine precision is presented in Section 7.3 of this QAPP.
Precision control limits for the analyses are presented in Table 4.1.

422 ACCURACY [2.1.7] A7

Accuracy is the extent of agreement between an observed value (i.e., sample result) and
the accepted or true value for the parameter being measured.
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4221 FIELD ACCURACY CRITERIA [2.1.7] A7

The criteria for accuracy of the field sample collection procedures will be to ensure that
samples are not affected by sources external to the sample, such as sample
contamination by ambient conditions or inadequate equipment decontamination
procedures. Field sampling accuracy will be assessed by the data from field blank

samples.

Rinsate blank samples will be collected at a frequency of one per twenty sampling
equipment decontamination procedures or a least once per day of sampling equipment
cleanings, whichever is more frequent. Rinsate blank samples will be collected by
routing laboratory-provided deionized water through decontaminated sampling
equipment. Rinsate blank samples will be analyzed to check procedural contamination
and/or ambient conditions and/or sample container contamination at the Site that may
cause sample contamination. Rinsate blank samples will not be collected for waste
characterization sampling and for samples collected using pre-cleaned or pre-cleaned,
disposable sampling equipment.

Rinsate blank samples should not contain target analytes. The rinsate blank sample data
will be evaluated using the procedures specified in Section 7.3 of this QAPP. Accuracy
will be ensured by adhering to all sample handling procedures, sample preservation
requirements, and holding time periods.

4222 LABORATORY ACCURACY CRITERIA [2.1.7] A7

Laboratory accuracy will be assessed by determining percent recoveries from the
analysis of laboratory control samples (LCSs) or standard reference materials. Accuracy
relative to the sample matrix will be assessed by determining percent recoveries from
the analysis of MS/MSD samples. 'MS/MSD samples will be collected and designated
for analyses at a minimum frequency of 1 per 20 or fewer samples. The equation to be
used to determine accuracy for. this project is presented in Section 7.3 of this QAPP.
Accuracy control limits are presented in Table 4.1.
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4.2.3 REPRESENTATIVENESS [2.1.7] A7

Representativeness is a qualitative term that describes the extent to which a sampling
design adequately reflects the environmental condition of a site. Representativeness
also reflects the ability of the sample team to collect samples and laboratory personnel to
analyie those samples in such a manner that the data generated accurately and precisely
reflect the conditions at a site.

4.2.3.1 FIELD REPRESENTATIVENESS CRITERIA [2.1.7] A7

Representativeness is dependent upon the proper design of the sampling program. The .
representativeness criteria for field sampling will be to ensure that the sampling grids
are properly established at the site, that the correct monitoring wells are sampled, and
that the sampling procedures in the FSP are followed. The sampling programs were
designed to provide data representative of Site conditions. During development of these
programs, consideration was given to the agreed definition of the GRZ, existing
analytical data, physical setting and processes, and constraints inherent to the
Superfund program. The rationale for the sampling network is provided in Section 3.3
of this QAPP.

4.2.3.2 LABORATORY REPRESENTATIVENESS CRITERIA [2.1.7] A7

The representativeness criteria for laboratory data will be to ensure that the proper
analytical procedures are used for sample preparation , sample analysis, and that sample
holding times are met. Additionally, the accuracy and precision of the laboratory data
affect representativeness. The laboratory representativeness criteria will include
achieving the accuracy and precision criteria for the sample analyses.

4.2.4 COMPARABILITY [2.1.7] A7

Comparability is an expression of the confidence with which one data set can be

compared with another.
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4.2.4.1 FIELD COMPARABILITY CRITERIA [2.1.7] A7

The criteria for field comparabi]ity will be to ensure and document that the sampling
networks ‘designed for the RD activities are properly implemented and the sampling
procedures in the FSP are followed for the duration of the sampling programs.

4242 LABORATORY COMPARABILITY CRITERIA [2.1.7] A7

The criteria for laboratory data comparability will be to ensure that the analytical
methods used for the RA sampling and analysis events are comparable to the methods
used for previous sampling events. The analytical methods identified in Section 5.3 of
this QAPP are comparable to the methods used to generate data for previous
investigations. -

4.2.5 COMPLETENESS [2.1.7] A7

Completeness is a measure of the amount of valid data obtained from a measurement
system compared to the amount that was expected to be obtained under normal
conditions.

4251 FIELD COMPLETENESS CRITERIA [2.1.7] A7

No field measurements are used in environmental decision making.

4.25.2 LABORATORY COMPLETENESS CRITERIA [2.1.7] A7

The criteria for laboratory completeness will be that a minimum of 90 percent of the
laboratory data will be determined to be valid (usable) for the intended purpose. The
procedure for determining laboratory data validity is provided in Section 7.0 of this
QAPP. The equation for calculating completeness is presented in Section 7.3.4 of this -
QAPP.
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4.2.6 SENSITIVITY [2.1.7] A7

Sensitivity is the ability of a method or instrument to detect a parameter to be measured
at a level of interest.

4.2.6.1 FIELD SENSITIVITY CRITERIA [2.1.7] A7

The field measurements for the project only consist of distance measurements.
Sensitivity is not applicable to these measurements.

4.2.6.2 LABORATORY SENSITIVITY CRITERIA [2.1.7] A7

The sensitivity requirements for the laboratory analyses are provided in Table 3.2.
Where evaluation criteria for a sampling program exist, the concentrations of the
evaluation criteria are included in the table. The 'analytical methods are sufficiently
sensitive for the project.

4.3 SPECIAL TRAINING/CERTIFICATION REQUIREMENTS [2.1.8] A8

Special training/ certification requirements for this project were provided in Section 2.5.

4.4 DOCUMENTATION AND RECORDS [2.1.9] A9

The documents, records, and reports generated durihg the RA are identified in the
following subsections.

4.4.1 FIELD AND LABORATORY RECORDS [2.1.9] A9

Documents and records generated during the project include sample collection records,
QC sample records, laboratory records, and data handling records. A brief description
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of these documents and records are provided below. Detailed information on these
records is provided in subsequent sections of this QAPP.

Sample collection records that will be used during the sampling activities include field
logbooks, stratigraphic logs, chain-of-custody records, and shipping papers.

QC sample records that will be used during the project to document the generation of
QC samples include field logbooks for recording rinsate blank samples, field duplicate
samples, and MS/MSD samples. The laboratory will maintain appropriate
documentation of trip blank sample preparation, quality records for deionized water
sent for rinsate blank samples, and sample integrity information. Records of sample
preservation will be maintained in field logbooks and by the laboratory.

Laboratory records that will be maintained for the project include sample receipt
documentation, field and laboratory chain-of-custody documentation, sample container
cleanliness certifications, reagent and standard reference material certifications, sample
preparation records, sample analysis records (e.g., run logs), instrument/raw data, QC
data, calibration data, corrective action reports, and final reports.

Data handling records that will be maintained include verification of computer
programs used to manipulate or reduce raw data into final results and data validation
reports. The laboratory will maintain documentation of data verification and reduction
procedures, as necessary, for the analyses used during the RA activities. BMcD will
maintain checklists, notes, and reports generated during the external data validation

process.

4.4.2 DATA REPORTING FORMAT [2.1.9] A9

Field data will be recorded in bound logbooks or on standard forms
(e.g., chain-of-custody logs). The details for recording field data are provided in
Section 5.2.2.1 of this QAPP. Field data will be primarily generated from observations.
These data will be tabulated and included in project reports or submittals, as
appropriate.
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Laboratory reports for the RA activities will consist of the following data deliverables:

1. Case Narrative
i) date of issuance;
if) any deviations from intended analytical strategy;
iii) laboratory batch number;

iv) number of samples and respective matrices;
v) project name and number;
vi) condition of samples "as received";

vii)  discussion of whether or not sample holding times were met;

viii)  discussion of technical problems or other observations which may have
created analytical difficulties; and

ix) discussion of any laboratory quality control checks which failed to meet
project criteria. '

2. Chemistry Data Package
i) dates of sample collection, receipt, preparation, and analysis;
ii) cross-reference of laboratory to project sample identification numbérs;
iii) description of data qualifiers used;
iv) methods. of sample preparation and analysis;
v) sample results in tabular format;
vi) MS/MSD data, LCS data, method blank data, ; and

vii)  fully executed chain-of-custody document.

Raw instrument data (including calibration data and instrument performance checks),
method detection limit (MDL) studies, instrument detection limit (IDL) studies, and
method performance and validation studies will be maintained by the laboratory.
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DATA GENERATION AND ACQUISITION [2.2]

The design and implementation of the measurement systems that will be used during the
RA activities, including sampling procedures, analytical procedures, and data handling

- and documentation are detailed in the following subsections.

51  SAMPLING PROCESS DESIGN [2.2.1] B1
The rationale for the sampling programs is provided in Attachment B of the Final Design

Report and was detailed in Section 3.3 of this QAPP. The sampling programs were
developed based on the requirements of the SOW and refined through planning meetings.

511 SAMPLING METHODS [2.2.2] B2

Sampling methods for the collection of groundwater samples are provided in the FSP and
Table 5.2.

5.1.2 FIELD EQUIPMENT AND SAMPLE CONTAINER CLEANING
PROCEDURES [2.2.2] B2

Equipment cleaning/decontamination procedures are provided in section 2.2.2 of the FSP.
Sample containers will be provided by the laboratory performing the sample analyses.
EMT’s vendors for sample containers are Quality Environmental Containers (QEC), Inc. of
Beaver, West Virginia and Environmental Sampling Supply (ESS) of Oakland, California .
STAT’s vendor for sample containers is QEC. All containers will be pre-cleaned in

-accordance with the U.S. EPA guidance document entitled "Specifications and Guidance

for Contaminant-Free Sample Containers", EPA 540/R-93/051. Certificates of analysis for
each lot and type of container will be maintained by the laboratory. Example Certificates
of analysis are presented as Figures 5.1 and 5.2.
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5.1.3 FIELD EQUIPMENT MAINTENANCE, TESTING,
AND INSPECTION REQUIREMENTS [2.2.2] B2

Field (sample collection) equipment will be inspected and tested prior to being shipped to
the field. Maintenance logs for all field equipment owned the Site or by BMcD are kept in
BMcD's field equipment logs at the BMcD Downers Grove office. Maintenance records for
any rented equipment are kept by the equipment supplier. Prior to use in the field, the
equipment is checked again, generally during field calibration, and the performance
information is recorded in the field logbook. All equipment shipped back from the field is
inspected and tested upon return. Any required maintenance is performed and
documented prior to the equipment being returned to service.

Critical spare parts for field equipment and replacement field equipment are available at
_ the Site or at the BMcD Downers Grove office and can be shipped for overnight delivery,
picked up at the BMcD office, or delivered to the field when the need is identified.
Alternately, field equipment vendors (e.g., Ashtead Technology Rentals) can provide
replacement equipment if needed. The replacement equipment can be shipped for
overnight delivery as necessary. '

5.1.4 INSPECTION AND ACCEPTANCE REQUIREMENTS
. FOR SUPPLIES AND SAMPLE CONTAINERS [2.2.2] B2

The field supplies for the RA activities consist of detergent (Alconox) for equipment
cleaning, distilled water for sample collection equipment rinsing, deionized water for final
sample collection equipment rinsing and for collecting field (equipment rinsate) blank
samples, and sample containers to collect the samples. Alconox, which is a standard
laboratory-grade detergent, is obtained from USA BlueBook. Distilled water will be
purchased as needed from a variety of vendors. Deionized water is obtained from USA
BlueBook or Hach Company.

Sample containers will be provided by the laboratory performing the analyses, which will
maintain documentation of the purity/cleanliness for these materials. The laboratory’s
QA Officer is ultimately responsible for ensuring that these materials are acceptable for
the project. The acceptability of these materials for use will be evaluated by reviewing lot
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analysis certificates. Water and containers that do not meet the laboratory's acceptability
requirements will not be shipped to the field.

5.2 SAMPLE HANDLING AND CUSTODY REQUIREMENTS [2.2.3] B3

The procedures for sample handling, labeling, shipping, and chain-of-custody
documentation are provided in the subsections that follow.

5.21 SAMPLE HANDLING [2.2.3] B3

The procedures used to collect the samples are provided in the FSP. The samples collected
during the groundwater RA will be analyzed for ammonia, arsenic, and phenols. Specifics
of the sampling and analysis program are described in Section 3.3 of this QAPP. A
summary of the sampling and analysis program is presented in Table 3.1. The containers
for groundwatef will be filled in the following sequence: ammonia, phenols, and finally
arsenic. Table 5.1 identifies the requirements for the number of containers, container
volume, container type (material of construction), preservation, holding time periods,
packaging, and shipping for the analyses.

The sample numbéring system for the Phase 1 GW RA was designed to uniquely identify
each groundwater performance evaluation sample collected for analysis of ammonia,
arsenic and total phenolics. For samples from individual sampling points, this numbering
system consists of the sample location identification (ID), sample collection date, and
sequential number beginning with 001 for each sample collected at that sampling location

\in any one calendar day.

Sample locations include extraction wells (E), the water treatment plant effluent holding
tank sample port (SP), and monitoring wells (M).

EXAMPLE:
E-01-2-081007-001

Where: E = Extraction well
01 = Remediation cell number
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2 = Extraction well 1 within remediation cell
081007 = Sampling date (YY/MM/DD)
001 = First sample collected on October 7, 2008.

For composite samples from a groundwater remediation cell, the sample numbering
system is as follows: Sample location ID, remediation cell number, and sampling date
remain the same. Each sample aliquot (portion collected from each well) is assigned an -
alphabetic identifier rather than a numeric sequence identifier.

EXAMPLE

E-01-081014-A
E-01-081014-B
E-01-081014-C
E-01-081014-D
E-01-081014-E

Where: E = Extraction well
01 = Remediation cell number
081014 = Sample date (YYMMDD)
A, B, C, D, E = sample aliquot (one aliquot collected from each active
extraction well

. The laboratory composites the aliquots for analysis and identifies the single composite
- sample as E-01-081014-A-E.

Field duplicate samples, rinsate blanks and trip blanks will be numbered using the
following identifiers to avoid laboratory bias of field QC samples:

Duplicate sample = DUP-YYMMDD-XXX
Rinsate blank = BLANK-YYMMDD-XXX
Trip Blank = TRIP-YYMMDD-XXX

Samples designated for MS/MSD analysis will be identified as such in the remarks
column of the chain-of-custody form.
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Samples will be placed in shipping coolers containing bagged, cubed ice immediately
following collection or placed in the field laboratory refrigerator located in a secured area
of the GW treatment plant building. The samples will be grouped in the shipping cooler
by the order in which the samples are collected, and shipped to the laboratory via an
overnight courier service, generally on the day they are collected. The only exceptions to

. this procedure will be for samples collected after the courier service has picked up the
shipment for the day (generally only at remote sites) and samples collected on a Sunday or
holiday. In these instances, the samples will be sl’ﬁpped on the next business day. An
example shipping form is provided in Attachment 2.

The laboratory will group all samples received each day into one sample delivery group
(SDG).

522 SAMPLE CUSTODY [2.2.3] B3

Chain-of-custody is the sequence of possession of an item. An item (such as a sample or
final evidence file) is considered to be in custody if the item is in actual possession of a
person, the item is in the view of the person after being in his/her actual possession, or the
item was in a person's physical possession but was placed in a secure area by that person.
Field, laboratory, and final evidence files custody procedures are described in the

subsections that follow.

5.2.2.1 FIELD CUSTODY PROCEDURES [2.2.3] B3

ngbooks will used to record field data collection activities. An example field logbook
entry is presented in Figure 5.2. Entries into field logbooks will be described in as much
detail as possible to ensure that a particular situation could be reconstructed solely from
logbook entries. Field logbooks will be bound field survey books or notebooks with
consecutively numbered pages. Logbooks will be assigned to field personnel and will be
stored at the site field office when not in use. Each logbook will be identified by the
project number (49452) and sequentially numbered by dates of use.
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The title page of each logbook will contain the following information:

e  BMcD contact information;
. logbook number;

e project name;

» project start date; and

e end date.

Entries into the logbook will contain a variety of information. At the beginning of each
day's logbook entry, the date, start time, weather, names of all sampling team members
present, and the signature of the person making the entry will be entered. The names of
individuals visiting the site or field sampling team and the purpose of their visit will also
be recorded in the field logbook. '

All field measurements obtained and samples collected will be recorded. All logbook
entries will be made in ink, signed, and dated with no erasures. If an incorrect logbook
entry is made, the incorrect information will be crossed out with a single strike mark
which is initialed and dated by the person making the erroneous entry. The correct
information will be entered into the logbook adjacent to the original entry.

Whenever a sample is collected or a measurement is made, a detailed description of the
location will be recorded in the logbook. Photographs taken at a location, if any, will also
be noted in the logbook. All equipment used to obtain field measurements will be
recorded in the field logbook. In addition, the calibration data for all field measurement
equipment will be recorded in the field logbook or on standard field forms.

- Samples will be collected following the sampling procedures documented in the FSP. The
equipment used to collect samples, time of sample collection, sample description, volume
and number of containers, and preservatives added (if applicable) will be recorded in the
field logbook. Each sample will be uniquely identified using the sample numbering
system provided in Section 5.2.1 of this QAPP.
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The sample packaging and shipping procedures summarized below will ensure that the

samples arrive at the laboratory with the chain-of-custody intact:

The field sampler is personally responsible for the care and custody of the samples
until they are transferred to another person or the laboratory. As few people as
possible will handle the samples.

All sample containers will be identified by using sample labels that include the date
of collection and analyses to be performed. Sample labels will be completed for each
sample using waterproof ink. An example sample label is provided in Attachment 2.

Samples will be accompanied by a properly completed chain-of-custody form. The
sample identification numbers and required analyses will be listed on the
chain-of-custody form. When transferring the possession of samples, the individuals
relinquishing and receiving the samples will sign and record the date and time on
the form. The chain-of-custody form documents sample custody transfers from the
sampler to another person, to the laboratory, or to/from a secure storage area.

Samples will be pfoperly packaged for shipment (see Table 5.1) and dispatched to
the laboratory for analysis with a separate signed chain-of-custody form enclosed in
and secured to the inside top of each shipping cooler. Shipping coolers will be
secured with custody seals for shipment to the laboratory. The custody seals are -
then covered with clear plastic tape to prevent accidental damaée to the custody
tape. An example of the custody seal to be used for this project is provided in
Attachment 2.

If samples are co-located with a government agency or other entity, it is the
responsibility of that entity to prepare its own chain-of-custody form for the
samples. Information regarding the identity of the entity and the samples that are
being co-located will be recorded in the field logbook.

All sample shipments will be accompanied by the chain-of-custody form identifying
its contents. The chain-of-custody form is a two-part, carbonless-copy form. The
form is completed by the sami)h'ng team which, after signing and relinquishing
custody to the laboratory’s courier, retains the bottom (yellow) copy. The
laboratory’s courier signs and relinquishes custody to the laboratory’s sample
custodian. The laboratory retains the fully executed original chain-of-custody form.
An Adobe Portable Document File (PDF) copy of the form is included as part of the
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data deliverables package. An example chain-of-custody form is provided in
Attachment 2. '

7. If the samples are sent by common carrier, a bill of lading (e.g., FedEx air bill) will be
used and copies will be retained as permanent documentation. Commercial carriers
are not required to sign the chain-of-custody form as long as the form is sealed
inside the sample cooler and the custody tape remains intact.

5222 LABORATORY CUSTODY PROCEDURES {2.2.3] B3

Laboratory sample custody begins when the samples are received at the laboratory. The
laboratory’s sample custodian will assign a unique laboratory sample identification
number to each incoming sample. The field sample identification numbers, laboratory
sample identification numbers, date and time of sample collecion, date and time of
sample receipt, and requested analyses will be entered into the sample receiving log. The
laboratory’s sample log-in, custody, and document control procedures are detailed in the
appropriate SOPs in Attachment 1.

Following log-in, all samples will be stored within an access-controlled location and will
be maintained properly preserved (as defined in Table5.1) until completion of all
laboratory analyses. Unused sample aliquots and sample extracts/digestates/distillates
will be maintained properly preserved for a minimum of 30 days following receipt of the
final report by BMcD. The lab will be responsible for the disposal of unused sample
aliquots, sample containers, and sample extracts/digestates/distillates in accordance with
all applicable local, state, and federal regulations.

The laboratory will be responsible for maintaining analytical log books and laboratory
data. Raw laboratory data files will be inventoried and maintained by the laboratory for a
period of five years, at which time BMcD will advise the laboratory regarding the need for
additional storage.

5223 FINAL EVIDENCE FILES CUSTODY PROCEDURES [2.2.3] B3

The final evidence file for the project will be maintained by BMcD and will consist of the
following: ' '
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project plan;

project log books;

field data records;

sample identification documents;
chain-of-custody records;
correspondence;

references, literature;

final data packages;

O 2 N o Oom N

miscellaneous - photos, maps, drawings, etc.; and

final report.

—
o

The final evidence file materials will be the responsibility of the evidentiary file custodian
(BMcD's Project Manager) with respect to maintenance and document removal.

5.3 ANALYTICAL METHOD REQUIREMENTS [2.2.4] B4

The field and laboratory analytical methods that will be used during the RA activities are
detailed in the following subsections.

5.3.1 FIELD ANALYTICAL METHODS [2.2.4] B4

There are no field analytical methods for the RA.

5.3.2 LABORATORY ANALYTICAL METHODS [2.2.4] B4

Groundwater samples will be analyzed off Site by the project laboratory.

The analytical methods that will be used by the laboratory for analyzing groundwater
samples are presented in Table5.2. SOPs for the analytical methods are presented in
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Attachment 1. Method validation and detection limit study information for the analyses
are included in the laboratories’” SOPs.

The quantities and types of QC samples for the GW RA are included in Table 3.1.

54  QUALITY CONTROL REQUIREMENTS [2.2.5] B5
The field and laboratory QC requirements for the RA activities are discussed in the

following subsections. Specific QC checks and acceptance criteria are provided in the
SOPs in Attachment 1.

54.1 FIELD SAMPLING QUALITY CONTROL [2.2.5] B5

Field QC samples for this project include rinsate blank samples to determine the existence
and magnitude of sample contamination resulting from ambient conditions or sampling
procedures and field duplicate samples to assess the overall precision of the sampling and
analysis event. The frequency of collection of these field QC samples was provided in
Section 4.2 of this QAPP. The evaluation of field QC data is provided in Section 7.3 of this
QAPP.

542 ANALYTICAL QUALITY CONTROL [2.2.5] B5

The laboratory QC requirements for the arsenic analyses to be performed for the GW RA
include analyzing preparation blanks, initial calibration blanks, continuing calibration
“blanks, initial calibration verification standards, continuing calibration verification
standards, interference check standards, MS/MSD samples, and LCSs. The analysis
frequency for these QC samples are included in the applicable laboratory SOPs in
Attachment 1. The acceptance criteria for all these QC checks are included the laboratory's
SOPs. The acceptance criteria for MS/MSD samples and LCSs are also provided in
Table 4.1 of this QAPP.

The laboratory QC requirements for phenolics include analyzing method blanks, initial
and continuing calibration standards, LCSs, and MS/MSD samples. The laboratory QC
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requirements for ammonia include analyzing method blanks, LCSs, and MS/MSD
samples. The analysis frequency for these QC samples are included in the applicable
laboratory SOPs in Attachment 1. The acceptance criteria these QC checks are included in
the laboratory’s SOPs. The acceptance criteria for MS/MSD samples and LCSs are also
provided in Table 4.1 of this QAPP.

5.5 INSTRUMENT/EQUIPMENT TESTING, INSPECTION, AND
MAINTENANCE REQUIREMENTS [2.2.6] B6

The procedures used to verify that instruments and equipment are functional and
properly maintained are described in the following subsections.

55.1 FIELD INSTRUMENT MAINTENANCE [2.2.6] B6

There are no field instruments being used for the RA.

5.5.2 LABORATORY INSTRUMENT MAINTENANCE [2.2.6] B6

As part of their QA/QC program, the laboratory conducts a routine preventive
maintenance program to minimize the occurrence of instrument failure and other system
malfunctions. Designated laboratory employees will regularly perform routine scheduled
maintenance and repair of (or coordinate with the instrument manufacturer for the repair
of) all instruments. All maintenance that is performed will be documented in the
laboratory's maintenance logbooks. All laboratory instruments are maintained in

accordance with manufacturer's speciﬁcat'ions.

Table 5.3 provides examples of the frequency at which components of key analytical
instruments or equipment will be serviced. The SOPs in Attachment 1 provide complete

. details for instrument preventive maintenance.

5.6 CALIBRATION PROCEDURES AND FREQUENCY [2.2.7] B7

The procedures for maintaining the accuracy for all the instruments and measuring
equipment which are used for conducting field tests and laboratory analyses are described
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in the following subsections. These instruments and equipment will be calibrated prior to
each use or according to a periodic schedule.

5.6.1 FIELD INSTRUMENTS/EQUIPMENT [2.2.7] B7

There are no field instruments being used for the Phase 1 GW RA. Equipment to be used
for field sampling will be examined to confirm that it is in operating condition.

5.6.2 LABORATORY INSTRUMENTS [2.2.7] B

Calibration of laboratory equipment will be based on approved written procedures.
Records of calibration, repairs, or replacement will be filed and maintained by the
designated laboratory personnel performing quality control activities. These records will
be filed at the location where the work is performed and will be subject to QA audit. For
all instruments, the laboratory will maintain a properly trained repair staff with in-house
spare parts or will maintain service contracts with vendors.

The records of calibration will be kept as follows:

1.  If possible, each instrument will have record of calibration permanently affixed with
an assigned record number. '

2. A logbook will be assigned to each instrument showing description, manufacturer,
model numbers, date of last calibration and the signature of the person who
calibrated the instrument, due date of next calibration and compensation or
correction figures, as appropriate.

3. A written stepwise calibration procedure will be available for each piece of test and
measurement equipment. )

4. Any instrument that is not calibrated to the manufacturer's original specification will
display a warning tag or will otherwise be removed from service, as appropriate.

/

Specific calibration procedures and frequencies are detailed in the laboratory SOPs in
Attachment 1. :
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5.7 INSPECTION/ACCEPTANCE CRITERIA
FOR SUPPLIES AND CONSUMABLES [2.2.8] B8

The procedures that will be used to ensure that supplies and consumables used in the field
and laboratory will be available as needed and free of contaminants are detailed in the

following subsections.

571 FIELD SUPPLIES AND CONSUMABLES [2.2.8] B8

Supplies and consumables for field sampling will be obtained from various vendors and
include sample containers, preservatives, detergent and water for equipment
decontamination, and rinsate blank water. The vendors and inspection and acceptance
criteria for these field supplies were presented in Section 5.1.4 of this QAPP. Additional
field supplies and consumables include pump tubing, and personnel protective
equipment (PPE). Pump tubing will be constructed of pre-cleaned high density
polyethylene. These materials will not introduce contaminants into the samples or
interfere with the analyses. All field supplies will be consumed or replaced with sufficient
frequency to prevent deterioration or degradation that may interfere with the analyses.

5.7.2 LABORATORY SUPPLIES AND CONSUMABLES [2.2.8] B8

EMT's vendor for general labware and reagents is Fisher Scientific. Vendors for metals
and general chemistry parameters supplies and standards include Ultra Scientific and
High Purity Standards. The lot numbers of reagents and standards are recorded and dates
of receipt, first use, and expiration are documented. Certificates of analysis are
maintained on file to document reagent/standard purity.

STAT's vendor for general labware is VWR. Vendors for reagents and standards are Ricca
Chemicals, High Purity Standards, Inorganic Ventures, and CPI International. The lot
numbers of reagents and standards are recorded and dates of receipt, first use, and
expiration are documented. Certificates of analysis are maintained on file to document
reagent/standard purity.
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The SOPs in Attachment 1 provide details on identifying contaminants in reagents and
standards, determining deterioration of reagents and standards, and the corrective actions
required if contaminants or deterioration are identified. The laboratory QA Officer is
ultimately responsible for the ensuring the acceptability of supplies and consumables.

5.8 DATA ACQUISITION REQUIREMENTS
(NON-DIRECT MEASUREMENTS) [2.2.9] B9

Historical data for the Site were generated during the various studies and monitoring
events. Data generated during the RI and additional studies were validated by U.S. EPA
Region 5 or its contractors.

5.9 DATA MANAGEMENT [2.2.10] B10

The procedures for managing data from generation to final use and storage are detailed in
subsections that follow.

5.9.1 DATA RECORDING [2.2.10] B10

Field data will be recorded in field logbooks and will consist of sample collection
conditions and sample identification. Field staff are responsible for recording field data
and the Field QA Officer is responsible for identifying and correcting recording errors.

Laboratory data are recorded in a variety of formats. Data from instruments are recorded

on magnetic media, strip charts, or bench sheets. The laboratory SOPs in Attachment 1
provide the data recording requirement for each preparation and analysis method.

5.9.2 DATA VALIDATION [2.2.10] B10

Validation of performance verification data for this project will primarily consist of
checking for transcription errors and review of data recorded in field logbooks. Data
transcribed from the field logbook into summary tables for reporting purposes will be
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verified for correctness by the Field QA Officer or his designee. Any limitations on the use
of performance verification data will be included in the RA reports.

Validation of the analytical data will be performed by BMcD's QA Officer or his designee
based on the relevant and applicable evaluation criteria outlined in "USEPA Contract
Laboratory Program National Functional Guidelines for Inorganic Data Review",
EPA-540/R-04-004, October 2004. The evaluation and action criteria specified in this
document (referred to hereafter as the National Functional Guidelines) will be used for
validating the data. However, the acceptance limits for QC data will be the control limits
determined statistically by the laboratory, not the control limits specified in the National
Functional Guidelines. Qualifiers assigned to the data will be consistent with the data

qualifiers specified in the National Functional Guidelines.

The following QC data deliverables will be evaluated on 100 percent of the data.

General Chemistry Analyses (ammonia and phenolics)

Technical Holding Times;
Blanks;

MS/MSD Results;

LCS Results;

Field Duplicates; and
Rinsate blank Samples.

A N

Arsenic Analyses

_ Technical Holding Times;
Blanks; '
MS/MSD results;

LCS Results;
Field Duplicates; and
Rinsate blank Samples.

o N
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The results of the data validation process will be documented in a memorandum that
specifies all limitations on the usability of the analytical data.

5.9.3

DATA TRANSFORMATION/DATA REDUCTION [2.2.10] B10

Field data reduction procedures will be minimal in scope compared to those implemented
for laboratory data. These data will be recorded into field logbooks immediately after the

measurements are taken.

EMT will use the following protocol for data reduction procedures:

1.
2.

Raw data produced and checked by the responsible analyst.

The area supervisor or senior chemist reviews the data for attainment of quality
control criteria established by the QAPP.

The area supervisor will decide whether any sample re-analysis is required.

Upon completion of all reviews and acceptance of the raw data by the area
supervisor, a report will be generated and made available to the laboratory Project
Manager.

The laboratory Project Manager will complete a thorough inspection of all reports.
Following review and approval of the preliminary report by the laboratory Project

* Manager, final reports will be generated and signed by the laboratory Director.

STAT will use the following protocol for data reduction procedures:

1.

Raw data produced and checked by the responsible analyst and turned over for
independent review by another analyst.

The area supervisor or senior chemist reviews the data for attainment of quality
control criteria established by the QAPP.

The area supervisor will decide whether any sample re-analysis is required.

Upon completion of all reviews and acceptance of the raw data by the area
supervisor, a report will be generated by one of the laboratory’s Project Managers.

49452 — QAPP Rev. 2

BURNS & MCDONNELL



Waukegan Manufactured Gas
And Coke Plant Site
Remedial Action QAPP
Section No.: 5.0

Revision No.: 2

Date: 12/18/08

Page: 170f20

5. The laboratory Project Manager preparing the report will complete a thorough
inspection of the report. |

6.  Following review and approval of the preliminary report by the laboratory Project
Manager assigned to conduct review, final reports will be generated and signed by
the laboratory Project Manager specifically designated as STAT Project Manager in
this QAPP.

Specific equations used for data reduction are contained in each laboratory’s SOPs in
Attachment 1.

5.9.4 DATA TRANSMITTAL/TRANSFER [2.2.10] B10

Field data from sample collection will be recorded in the field logbook and may be entered
into a standard Microsoft Excel spreadsheet format. BMcD's Field QA Officer is
responsible for verifying the correctness of the field data that has been transferred to a
spreadsheet format. Field data will be synchronized with geographical data from the
Phase T GW RA design.

The laboratory will provide electronic data deliverables (EDDs) in the EQuIS 4-file format.
EQulIS is an environmental data management software product by EarthSoft. BMcD uses
Version 5 with Microsoft SQL Server as the database engine. The laboratory data are
downloaded into the EDDs directly from the laboratory information management system
(LIMS), thus eliminating the possibility of manual transcription errors. The EDDs are
imported into EQuIS and the data are maintained in the database for manipulation and

presentation.

Under the supervision of the BMcD QA Offiéer, a BMcD EQuIS database analyst will be
responsible for verifying the correctness of the analytical database after the laboratory
data for each sampling event have been imported. This is accomplished by comparing the
data from the database to the hardcopy analytical report for a minimum of 10 percent of
the sample results for each report. If discrepancies between the database and hardcopy
analytical report are detected, a complete verification of the report will be performed or a
new EDD will be submitted, imported, and verified as described previously.
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5.9.5 DATA ANALYSIS [2.2.10] B10

~ Data will be analyzed as described in the Performance Standard Verification Plan,
Attachment C to the Final Design. '

5.9.6 DATA ASSESSMENT {2.2.10] B10

Assessment of laboratory data by the laboratory will be performed using the procedures
detailed in the laboratories' SOPs in Attachment1. These assessments included
determining the mean, standard deviation, relative standard deviation, percent difference,
RPD, and percent recovery for certain QC elements. '

Assessment of QC data for data validation purposes will include determining the percent

recovery, RPD, and percent completeness. The statistical equations to determine these
parameters are provided in Section 7.3 of this QAPP.

5.9.7 DATA TRACKING [2.2.10] B10

Data generated in the field, such as sample identification, will be recorded in field
logbooks. There are no unique or special tracking requirements for these data. The data
will be transcribed for analysis and reporting and the original survey data and field
logbooks will be maintained in the final evidence file. '

Laboratory data tracking procedures are provided in the SOPs in Attachment1. These
SOPs provide the procedures for tracking data from generation to reporting, which is
primarily conducted through each laboratory’s LIMS. The laboratory Operations Manager
is ultimately responsible for data tracking in the laboratory.

Tracking of analytical data in the EQulS database includes recording the laboratory
generating the data, the date when EDD was received and imported, the date when
qualifiers were applied to the results, and the level of data validation performed. BMcD's
Project Manager is ultimately responsible for tracking data from entry into the database to
reporting.
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5.9.8 DATA STORAGE AND RETRIEVAL [2.2.10] B10

EMT laboratory data will be stored by the laboratory in hardcopy format at their facility.

_ Data are archived on site for a period of 5 years, after which time the data is disposed of
via manifested document destruction subcontractors. Electronic instrument data are
maintained on magnetic media (ie., magnetic tape) for this same time period. The
laboratory's Records Manager is responsible for data archiving and retrieval at their
facility.

STAT laboratory data will be stored by the laboratory in hardcopy format at their facility.
Data are archived on site for a period of 5years,. Electronic instrument data are
maintained on magnetic media (i.e., magnetic tape) for this same time period. The
laboratory's Quality Assurance Director is responsible for hardcopy data archiving and
retrieval at their facility. The laboratory’s Technical Manager is responsible for electronic
data archiving and retrieval at their facility.

BMcD's Project Manager is responsible for project data storage and retrieval. Field
logbooks will be maintained in the site field office and each completed logbook will be
transferred to the permanent project file in BMcD’s Downers Grove, Illinois office for
retention. At the conclusion of the Phase 1 GW RA, field logbooks associated with this
task will be archived at BMcD’s Downers Grove, lllinois office. Upon completion of the
RA activities, the final evidence file will be archived at BMcD’s Kansas City, Missouri
headquarters. '

All data including copies of the laboratory data will be retained for 10 years from the
receipt of U.S. EPA's Certification of Completion of Remedial Action.

5.9.9 DATA SECURITY [2.2.10] B10

Laboratory data security is the responsibility of EMT’s Records Manager and STAT's
Quality Assurance Director. Archived data cannot be accessed without authorization.
Each laboratory's LIMS is password protected and access rights are restricted by job
function.
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BMcD's data security procedures include limiting project database access to database
analysts and general building security procedures including electronic key entry to work

and file storage areas, and documentation of office visitors.
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ASSESSMENT/OVERSIGHT [2.3]

The following subsections describe the procedures used to ensure proper
implementation of this QAPP and the activities for assessing the effectiveness of the
implementation of the project and associated QA /QC activities.

6.1 ASSESSMENTS AND RESPONSE ACTIONS [2.3.1] C1

Assessments consisting of internal and external audits will be p_erformed during the
project. Internal technical system audits of both field and laboratory procedures will be
conducted to verify that sampling and analysis are being performed in accordance with
the procedures established in the FSP and QAPP. External field and laboratory audits
may be conducted by U.S. EPA.

An internal field technical system audit of field activities will be conducted by the Field
QA Officer or his designee at the beginning of the field sampling activities to identify
deficiencies in the field sampling and documentation procedures. The field technical
system audit will include examining field sampling records, and chain-of-custody
documentation. In addition, sample collection, handling, and packaging in compliance
with the established procedures will be reviewed during the field audit. Any
deficiencies identified will be documented and corrective actions will be taken to rectify
the deficiencies. '

Corrective action resulting from internal field technical system audits will be
implemented immediately if data may be adversely affected due to unapproved or
improper use of approved methods. The Field QA Officer will identify deficiencies and
recommended corrective action to the Project Manager. Implementation of corrective
actions will be performed by the Field QA Officer and field team. Corrective action will
be documented in the field logbook and/or the project file. Follow-up audits will be
performed as necessary to verify that deficiencies have been corrected, and that the
QA/QC procedures described in this QAPP and the FSP are maintained throughout the
project.
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An external field technical system audit may be conducted by U.S. EPA Region 5 FSS
any time during the field operations. These audits may or may not be announced and
are conducted at the discretion of U.S. EPA Region 5.

An internal laboratory technical system audit will be conducted by the laboratory QA
Officer or her designee. The laboratory technical system audit is conducted on an
annual basis and includes examining laboratory documentation regarding sample
receiving, sample log-in, storage and tracking, chain-of-custody procedures, sample

~ preparation and analysis, instrument operating records, data handling and
management, data tracking and control, and data reduction and verification. The
laboratory QA Officer will evaluate the results of the audit and provide a final report to
section managers and the laboratory Director (EMT) or laboratory President (STAT) that
includes any deficiencies and/or noteworthy observations.

Corrective action resulting from deficiencies identified during the internal laboratory
technical system audit will be implemented immediately. The laboratory Director
(EMT) or laboratory President (STAT), in consultation with the section leader, laboratory
supervisor and staff, will approve the required corrective action to be implemented by
the laboratory staff. The laboratory QA/QC Officer will ensure implementation and
documentation of the corrective action. All problems requiring corrective action and the
corrective action taken will be reported to the laboratory Director (EMT) or laboratory
President (STAT). Follow-up audits will be performed as necessary to verify that
deficiencies have been corrected, and that the QA/QC procedures described in the
QAPP are maintained throughout the project.

An external laboratory audit may be conducted by U.S. EPA Region 5 FSS personnel.
These audits may or may not be announced and are at the discretion of U.S. EPA
Region 5. The external léboratory audits will include, but not be limited to, reviewing
laboratory analytical procedures, laboratory on-site audits, and/or submitting
performance evaluation samples to the laboratory for analysis.

An external laboratory audit may be conducted at least once prior to the initiation of the
sampling and analysis activities.
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6.2 REPORTS TO MANAGEMENT [2.3.2] C2

Quality Assurance Management Reports will be prepared during the RA activities.
These QA Management Reports will be included with the monthly progress reports that
are submitted to U.S. EPA and IEPA when data gathering or assessment activities are
being conducted. Minimally, these reports will include project status, results of
performance evaluations and system audits, results of periodic data quality validation
and assessment and data use limitations, and any significant QA problems identified
and corrective actions taken. .

BMcD's QA Officer will be responsible within the organizational structure for preparing
these reports. BMcD's Project Manager will be provided with these reports for
distribution with monthly status reports. The pre-design study report will also include a
separate QA/QC section that will summarize data quality information contained in the
periodic QA Management Reports and provides an overall data quality assessment
compared to the data quality objectives outlined in this QAPP.
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DATA VERIFICATION/VALIDATION AND USABILITY [2.4]

The QA activities that will be performed to ensure that the RA data are scientifically
defensible, properly documented, of known quality, and meet the project objectives are
described in the following sections.

71 DATA REVIEW, VERIFICATION, AND
VALIDATION REQUIREMENTS [2.4.1] D1

All field and laboratory data for performance verification will be reviewed and
verified/validated. The procedures and criteria used to verify and validate field and
laboratory data will consist of evaluating the data to the measurement performance
criteria in Section 4.2 of this QAPP. Field data and logbooks will be reviewed to ensure
that the requirements of the sampling program, including the number of samples and
locations, sampling procedures, and sample handling, were fulfilled. Acceptable
departures from the planned sampling program will not impact the data usability.

Sample collection procedures will be reviewed for compliance with the requirements of
the FSP and QAPP. If alternate sampling procedure were used, the acceptability of the
procedure will be evaluated to determine the affect on the usability of the data. Data
usability will not be affected if the procedure used is determined to be an acceptable
alternative that fulfills the measurement performance criteria in Section 4.2 of this QAPP.
However, data generated from sampling procedures that do not provide representative
samples will be rejected.

Sample handling records will be reviewed to ensure that sample integrity remained intact
from collection to laboratory receipt and that samples were properly preserved.
Chain-of-custody documentation and sample condition upon laboratory receipt will be
reviewed. The data from samples for which the chain-of-custody or sample identification
cannot be verified will be rejected. The data for samples that were not properly preserved
will be qualified or rejected depending on the severity of the deviation from the
requirements of the FSP and QAPP. The criteria for rejecting improperly preserved

samples will be that the sample has been rendered unsuitable for analysis. The criteria for

qualifying or rejecting data for samples that are received at the laboratory without being
properly preserved, but not rendered unsuitable for analysis, will be based on the sample
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holding time period evaluation criteria for unpreserved samples specified in the National
Functional Guidelines. Data qualification will be consistent with the action specified in
the National Functional Guidelines.

Field and laboratory data will be verified to ensure that the methods used to analyze the
samples were consistent with the requirements of this QAPP. Data generated from the
use of unapproved methods will be rejected.

QC data will be reviewed to determine compliance with the acceptance criteria in
Section 4.2 of this QAPP. QC data that do not meet the acceptance criteria will result in
sample data qualification. Significant departures from the QC acceptance criteria may
result in rejected data. Situations that result in data rejection include samples analyzed
beyond twice the technical holding time period, inorganic LCS analyte recoveries less than
50 percent if the analyte is not detected in the associated samples, and inorganic matrix
spike analyte recoveries less than 30 percent if the analyte is not detected in the associated

samples.

72 VERIFICATION AND VALIDATION METHODS [2.4.2] D2

Field data will be verified by reviewing field documentation and chain-of-custody
records. The laboratory will internally verify the laboratory data by reviewing and
documenting sample receipt, sample preparation, sample analysis (including internal QC
checks), data reduction and reporting. Any deviations from the acceptance criteria,
corrective actions taken, and data determined to be of limited wusability
(i.e., laboratory-qualified data) will be noted in the case narrative of the laboratory report.

Data validation will be conducted by BMcD consistent with the procedure identified in
Section 5.9.2 of this QAPP. The data verification/ validation procedure will identify data
as being acceptable, of limited usability (qualified as estimated), or rejected. The
conditions that result in data being qualified as estimated or rejected are identified in
Section 7.1 of this QAPP. The results of the data verification/validation will be provided
in data validaion memoranda that are provided to BMcD’s Project Manager and are
included in Quality Assurance Management Reports.
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Data determined to be unusable may require corrective action to be taken. Potential types
of corrective action may include re-sampling by the field team or reanalysis of samples by
the laboratory. The corrective actions taken are dependent upon the ability to mobilize the
field team and whether the data are critical for project DQOs to be achieved. Should
BMcD's QA Officer identify a situation requiring corrective action during data
verification/validation, BMcD's Project Manager will be responsible for approving the
implementation of the corrective action.

7.3 USABILITY/RECONCILIATION WITH
DATA QUALITY OBJECTIVES [2.4.3] D3

The overall usability of the data for the RA activities will be assessed by evaluating the
PARCCS of the data set to the measurement performance criteria in Section 4.2 of this
QAPP using basic statistical quantities as app].iéable. The procedures and statistical
formulas to be used for these evaluations are presented in the following subsections.

7.3.1 PRECISION [2.4.3] D3

Project precision will be evaluated by assessing the RPD data from field duplicate
samples. Analytical precision will be evaluated by assessing the RPD data from either
duplicate spiked sample analyses or duplicate sample analyses. The RPD between two
measurements is calculated using the following simplified formula:

Ry + Rz)/ 2
where:
Ry = value of first result
Ry = value of second result

Overall precision for the sampling programs will be determined by calculating the mean
RPD for all field duplicates in a given sampling program. This will provide an evaluation
of the overall variability attributable to the sampling procedure, sample matrix, and
laboratory procedures in each sampling program.
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The overall precision requirement will be the same as the project precision. It should be
noted that the RPD of two measurements can be very high when the data approach the
quantitation limit of an analysis. The calculation of the mean RPD will only include the
RPD values for field duplicate sample analyte data that are greater than or equal to 5 times
the quantitation limit for an analysis. An RPD of 35 percent for groundwater sample field
duplicates will be used as an advisory limit.

7.3.2 ACCURACY/BIAS [2.4.3] D3

The data from method/preparation blank samples, rinsate blank samples, MS/MSD
samples, and LCSs will be used to determine accuracy and potential bias of the sample
data.

The data from method/ preparation blank samples provide an indication of laboratory
contamination that may result in bias of sample data. Sample data associated with
method/preparation blank contamination will have been identified during the data
verification/validation process. Sample data associated with method/preparation blank
contamination are evaluated during data validation procedure to determine if analytes
detected in the samples and the associated method/preparation blanks are "real" or are
the result of laboratory contamination. The procedure for this evaluation involves
comparing the concentration of the analyte in the sample to the concentration in the
method/preparation blank taking into account adjustments for sample dilutions and
dry-weight reporting. In general, the sample data are qualified as not detected if the
sample concentration is less than 5 times (10 times for common laboratory contaminants)
the method/preparation blank concentration. Typically, the quantitation limit for the
- affected analyte is elevated to the concentration detected in the sample.

The data from rinsate blanks provide an indication of field conditions that may result in
bias of sample data. Sample data associated with contaminated rinsate blank samples will
have been identified during the data verification/validation process. The evaluation
procedure and qualification of sample data associated with rinsate blank contamination is
performed in the same manner as the evaluation procedure for method blank sample
contamination.
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Matrix spike sample data provide information regarding the accuracy/bias of the
analytical methods relative to the sample matrix. Matrix spike samples are field samples'
that have been fortified with target analytes prior to sample preparation and analysis.
The percent recovery data provide an indication of the effect that the sample matrix may
have on the preparation and analysis procedure. Sample data exhibiting matrix effects
will have been identified during the data verification/validation process.

Analytical accuracy/bias will be determined by evaluating the percent recovery data of
LCSs. LCSs are artificial samples prepared in the laboratory using a blank matrix that is
fortified with analytes from a standard reference material that is independent of the
calibration standards. LCSs are prepared and analyzed in the same manner as the field
samples. The data from LCS analyses will provide an indication of the accuracy and bias
of the analytical method for each target analyte.

Percent recovery (%R) is calculated using the following formula:

.o _ SSR-SR
%R = —ox X 100

where:
SSR = Spiked Sample Result
SR = Sample Result or Background

SA = Spike Added

The percent recovery of LCSs samples are determined by dividing the measured value by
the true value and multiplying by 100.

Overall accuracy/bias for the sampling events will be determined by calculating
the percent of accuracy measurements that meet the measurement performance criteria
specified in Section 4.2 of this QAPP. Overall accuracy will be considered acceptable if the
MS/MSD percent recoveries and LCS percent recoveries are met for at least 75 percent of

the samples.
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7.3.3 SAMPLE REPRESENTATIVENESS [2.4.3] D3

Representativeness of the samples will be assessed by reviewing the results of field audits
and the data from field duplicate samples. Overall sample representativeness will be
determined by calculating the percent of field duplicate sample data that achieved the
RPD criteria specified in Section 4.2 of this QAPP. Overall sample representativeness will
be considered acceptable if the results of field audits indicate that the approve sampling
methods or alternate acceptable sampling methods were used to collect the samples and
the field duplicate RPD data are acceptable for at least 75 pefcent of the samples.

734 COMPLETENESS [2.4.3}] D3

Completeness will be assessed by comparing the number of valid (usable) sample results
to the total possible number of results within a specific sample matrix and/or analysis.
Percent completeness will be calculated using the following formula:

Number of Valid (usable) measurements
Number of Measurements Planned

% Completeness’ = X 100

Overall completeness will be assessed by calculating the mean percent completeness for
the entire set of data obtained for each sampling program. The overall completeness for
the RA will be calculated when all sampling and analysis is concluded. Overall
completeness will be considered acceptable if at least 90 percent of the data are
determined to be valid.

7.3.5 COMPARABILITY [2.4.3] D3

The comparability of data sets will be evaluated by reviewing the sampling and analysis
methods used to generate the data for each data set. Project comparability will be
determined to be acceptable if the sampling and analysis methods specified in this QAPP
and any approved QAPP revisions or amendments are used for generating the data.

Overall comparability of data from split samples (samples that are collected at the same
time from the same location and split equally between two parties using sample
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. containers from the same source or vendor) will be evaluated by determining the RPD of
detected analytes in both samples following data verification/validation. Analytes that
are detected in only one of the two samples will be assessed by reviewing the data
verification/validation reports for both data sets and determining the cause of the
discrepancy. Overall comparability of split sample data will be considered acceptable if
the RPD for detected analytes with concentrations greater than or equal to 5 times their
respective quantitation limits does not exceed RPD acceptance criteria for field duplicate
samples (i.e., 35 percent for groundwater sample duplicates).

7.3.6 SENSITIVITY AND QUANTITATION LIMITS [2.4.3] D3

The quantitation limits for the sample data will be reviewed to ensure that the sensitivity
of the analyses was sufficient to achieve the groundwater clean-up criteria. The
method/ preparation blank sample data and LCSs percent recovery data will be reviewed
to assess compliance with the measurement performance criteria specified in Section 4.2 of
this QAPP.

Overall sensitivity will be assessed by comparing the sensitivity to the detectability
requirements for the analyses. Overall sensitivity will be considered acceptable if
quantitation limits for the samples are less than the applicable evaluation criteria.

It should be noted that quantitation limits may be elevated as a result of high
concentrations of target compounds, non-target compounds, and matrix interferences
(collectively known as sample matrix effects). In these cases, the sensitivity of the analyses
will be evaluated on an individual sample basis relative to the applicable evaluation
criteria. The need to investigate the use of alternate analytical methods may be required if
the sensitivity of the analytical methods identified in this QAPP cannot achieve the
evaluation criteria as a result of sample matrix effects.

7.3.7 DATA LIMITATIONS AND ACTIONS [2.4.3] D3

Data use limitations will be identified in data validation memoranda or Quality Assurance
Management reports. Data that do not meet the measurement performance criteria
specified in this QAPP will be identified and the impact on the project quality objectives
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will be assessed and discussed in these reports. Specific actions for data that do not meet
the measurement performance criteria depends on the use of the data, and may require
that additional samples are collected or the use of the data be restricted. Any alternative
methods of collection or analysis must be approved by the regional project manager from
the U.S. EPA Region 5 prior to implementation.

Determination of the overall data quality for a specific sampling program will be
conducted at the completion of the program. Data validation memoranda or Quality
Assurance Management reports will be included with the project reports identified in the
Final Design Report.
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Fig. 5.1A - EMT Sample Container Certificate of Analysis Example

CERTIFICATE OF QUALITY ENVIRONMENTAL COMPLIANCE

Quality Environmental Containers  PO. Box 1160.# Beaver, WV 25813 » 800-255-3950 « 304-255-3300

Lot Number A-8-294-01DB 32 oz. Amber Packer 2122-0032

The above lot number has been specially cleaned using proc'edures specified by the USEPA to
limit the concentration of the following organic compounds:

Compourd CRQL (ug1) Compound CRQL (gL} . Compound CRQL (L)
Chioromethane 10 Ethylbenzene 10 Acenaphitviens 50
Bromomethane 10 s“ry‘!me 10 2,6-Dimuoiolvenc 5.0
Yyl Chlonde io Xylenas(ota) 10 3-Nitroanilne 200
Chlorowhmne g 1.3-D 10 sphihcne 50
Methylens Chlaride 10 1.4-D . 10 2.4-Dinitrophenol 200
Ao Disuifide 10 x h“ hioropropand I Divency Pum' v
n Dis Va 1'2-Dibromo-3-¢ « zofuran [/
1.1-Dichinroethene 1.0 ' 50 2 4-Dinitrotoluene 50
1,1-Dichloroethane 1.0 bis Z-Chloveih’yl)nhﬂ 50 Di:llFlphlhalu: 50
13- [,2-Dichforoethane 1o 2 mrp,am kX 4-Chforophenyl-phemiether 50
uans-) 2-Dichlorosthens I'D 2-Methy[phenol 5.0 Fluorene 50
Chiorolorm 1.0 2.2 - so0 4-Nivoaniline 200
|, 2-Duchioroethane 10 (}-Chlofopropene) 4 6-Dinitro-2-methylphenol 20,0
1-Butanone 3.0 l—Mcﬂn’lpl\qlur 50 N-Nitresodiphenylamine 50
Bromochloromethane 10 N-Nitroso-di-n-dipropylamme 50 4 Bromophenyl-phenylether 5.0
1,),1-Tnchioroethsne 10 Hexachloroethane S0 Hexachlorobenzene 50
Crrbon Tewrschionde D Nirobenzene 50 Pentachlorophenol 20.0
Bromodichioromethans 10 u_? s.0 Phenanthrene 5.0
"Z?D}%".m o 3 thyIpheno! 5'3 ‘:ﬂ»‘h Iphthal 38
c13-1.3- oropropans to 2,4-Dimef ate
nchlorosthme i0 bis-(2-Chloroethoxymethmne 50 "lnu:aﬁene 5o
Ditromochioromethena 10 24 d'_ﬂotophmo{ 30 Pyrene 50
1,1,2-Trichiorocthane 1.0 1 2 4-Trnchiorobenzene so Butvibensyiphthalale 50
Henzene 10 Naghthalene S0 .3-Dichlorcbenadine 50
wans-1,3-Dichloropropens 10 4-Chlorosniline 50 Benz{ajanthracene 50
Bromofonm 10 Hexachlorobutadiene 50 Chyriene S0
4-Methyl. 2-psnianona 0 t-chlom-l-meth)phmol jo H;-(Z-Eﬂvlylhudﬂphlhdm so
2-Hexanone 50 2-Methylnaphthalene 50 Di-n- hthalaste 50
Tetmchioroethene 10 Hexachlorocyclopenadiene 50 B bifluoranthene s
1.1,2,2-Totrachiorozthane 10 2.4,6-Trichloropheno] 50 Benzo|k Jllvoranthene 50
1,2-Dibromoethane 10 2.4.5-Trichiorophenol 200 Benzolajpyrene 50
Toluene 1o 2-Chlotonaphthalene 50 ln_d:nos 23-cdypyrene 50
Chlorobenzene 1.0 1-Nirosnilme 20.0 Dibenz, l’: anthracene 50
Dimethviphthalste 5n Beroolg.hilperylens se

The above lot number has also been specially cleaned usin (ﬁ;'ocedures specified by the
USEPA to limit the concentration of the following pesticides. s compounds:

Compound CRQL (pg) Compound . CRQL (/L)
efpha-BHC (X1 ) 4,4-DDT a.02
bes-BHC 0.0] Methoxychlor 019
delta-BHC 0.01 E\ﬂr}h elone — 0.02
ammna-BHC (Lindene) 0.0l Endrin aldeinde 0.02
El?ll\:hlul 0.0l aJpha-Chlordene 0.0]
Al rinchl 4 0.0} amma-chiordane (Ilgl
H of epoxide 0.01 (2% |
le;\llfm i 0.0t Aroclor-1016 020
Dieldnin 002 Aroclor- 1221 0.20
4.4-DDE 0.02 Aroctor-1232 0.40
Endnin 0.02 Aroclor-1242 020
Endosul{an 1] 0.02 Aroclor- 1248 020
4,4-DDD 0.02 Aroclor-1254 020
Endosulfan sulfaie 0.02 Aroclor-1260 o

The above lot number has also been specially cleaned using procedures specified by the
USEPA to limit the concentration of the following elements:

Element CRQL (ught) Element CRQL (/)
Aluminum 100 Mangancse 10
Anfimony 3 Mercwry 0.2
Anenic 2 Nickel 20
Barium 20 Polassium 750
Bervllium i el

admium | ilver 10
Calciym 500 odium 500
Chromium 10 Thallium 10
Cobalt 10 Vanadium 10
Copper 10 %mc ” %g
] 500 vanide

o Fluonde 200

ngnesi 500 Nimate/Nivite 100
M i Orl & Grease 1000




Fig. 5.1B - STAT Sample Container Certificaté of Analysis Example

C-QEC

CERTHFICATE OF QUALITY ENVIRONMENTAL COMPLIANCE

Qualty Environmental Confainers PO. Box 1160 » Beaver, WV 25813 » 800-255-3950 + 304-255-3900

Lot Number H-8-274-01DB 1000 m] Amber Boston Round 2121-0033

The above lot number has been specially cleaned using procedures specified by the USEPA to
limit the concentration of the following erganic compounds:

Compoand CRQL (g1} Compound CRQL (pyl} Cempound CROL (uy/L}

Chloromethane 10 . Ethylbenzene 1.0 Acennphi 0
Bromomethane 10 s&"“ 10 1.6-Dmi:3‘oiua|e i

inry} Chlon :_g 2 ‘l‘ 50 ;OD 3-Nitrosniline 20.0

remyl:n Chloride zjg u chl 1':8 &mﬁmm ;'c?u
Carbon Disulfide 9 172 Dibromo. 3 chioroprop 1o Divensaliam Y
1,1-Dichlorocthene o enol 5.0 2. 4-Dmitrotol 0
gsl_-}'nd‘slg\lnem:mme .g IZ'-I: 2-Chio: yNcther gg Dicthylphthalne 0

< 4 I oro, i o ether

iz Dk 8 3 5 e :

1.2-Dichlaroethsne 0 (1-Chioqopropane) 4 s-naniu»:gfmemylphmd Lg_g
2-Buianone o e enal . 50 -Nitrosodiphenrylarmne -0
hioromethane 1.0 N-Nitroso-di-n-dipropylamine 50 4-Bromophenyl-phenylether 0
1.),1-Trichlorocthane 0 Hexachlorocthane 50 Hexachl [

Casbon Tewachioride o Ni 50 entachlorophenol 200
Bramodichloromethene o 50 threne 50
I,Z-Dnuh)_or?mp:n: 0 o 50 Anthracene 50
ox-1,3-Dick 10 2 4-Dimethylphenot 50 Didr-bug:h'lhnllla 50
" hene 1.0 -g. omd)lug)melhme 50 Fluprmthene 50
ochloromethane 10 2,4-Dichlorophen 50 ?n:ne 5.0
1,1,2-Tnichloroethane 1o 1.2,4-Trichjorobenzene 50 utylbenzylphthalnie [}
Benzene 0 thalene 5.0 33 Dichlorobenzidine .0
rans- lt]-Dld‘mnpﬂle 0 loromiline 5.0 Benz{a]anthracene .0
Bromoform 0 Hexachlorobuadiene 50 .0
4-Mctiryl-2-penianone 0 31 enol 5.0 ’i_'-(z-Elf?Ih‘mrl)thdue 0
2-Hexanone 0 2-Methyinaphthalene 5o D:. 'rh e 0
T [ 0 X ) d .50 Benzo| b] fluprenthene .0
1,1,2,2-Tetrachloroethane [ 24,6-Tnchl 50 Benzolk|fluoranthene 5.0
I;—mhmnuhmz 0 Z-‘C‘I‘J I'lid\lmp:fmol ;%D Benzoa) TH! 50
vene io oronapl ene X Indeno(1,2, 3-cd)pyrene 50
Chlorobenzene 10 2-Nitrosniline 200 Jibeéi']‘mthmuw 50
Dimethytphthalze 5.0 Benzo|g.h.ajperylenc 50

The above lot number has also been specially cleaned usilllg &'ocedures specified by the
USEPA to limit the concentration of the following pesticides. s compounds:

Compound CRQL (/L) Compound CRQL (g1}
alpha-BHC 0.01 4 4'-DOT 0
beta-BHC 0.0) Msthoxychlor 010
ddta-BHC X 0.01 Endrin kelone 0.02
Elmmn-BHC {Lindane) 00) Endrin aldehyde 0.02
L 00] aipha-Chlordme 0.0}
IA'l . i 0.01 AT o1 ?8]
?‘d' o epoxide oot nxug:cm .
Endosulfan 1 0.01 Aroclor-1016 020
Dicldnin 0.02 Aroclor-122] 0.20
4.4-DDE 002 Aroclor-1232 0.40
Endrin 0.02 Aroclor-1242 020
Endosulfan Il 002 Aroclor-1248 020
4,4-DDD 0.02 Asoclor-1254 0.20
Endosulfan sulfate 0.02 Arocior-1260 020

The above lot number has also been specially cleaned using procedures specified by the
USEPA to limit the concentration of the following elements:

Element CRQL (up/L) Element CRQL (pgL)
Aluinum 100 Mangenese 10
Antimony 5 Mercury a2
Arscnic 2 Nickel 20
Banum 20 Potessium 750
Beryltium i Selemum 3
Cadmium 1 Silver 10
Catctum 500 Sodium 500
Chromium 10 Thathum 10
Cobah 10 Venadium 10
Copper 10 Zinc 20
Iron 500 Cyamde . 10

Lead
M i 500 Nitrate/Nitrite oo
egnesium Ol &G




Figure 5.2 - Field Log Book Example
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TABLE 3.1

SUMMARY OF SAMPLING AND ANALYSIS PROGRAM
REMEDIAL ACTION/GROUNDWATER TREATMENT
WAUKEGAN MANUFACTURED GAS AND COKE PLANT SITE

WAUKEGAN, ILLINOIS
QC Samples
Sample Laboratory Numberof  Field Field .
Location Matrix Parameters Samples Blanks Duplicates =~ MS/MSD ' Total
Groundwater Water Arsenic, Ammonia, Phenolics
Normal Cell Operation ) 350 18 18 18 404
Cell 4 230 12 12 12 266
Injection ' 260 13 13 13 299

Note:

1. Matrix spike/matrix duplicate (MS/MSD) analyses will be performed for all analytes. MS/MSD samples will be collected at a
frequency of 1 per 20 or fewer remedial action samples.

49452 - QAPP Rev. 2 BURNS MCDONNELL



- TABLE 3.2

TARGETED QUANTITATION LIMITS
REMEDIAL ACTION/GROUNDWATER TREATMENT
WAUKEGAN MANUFACTURED GAS AND COKE PLANT SITE

WAUKEGAN, ILLINOIS
Targeted Cleanup
Water Sample Analyses Quantitation Limit Objective
(ng/L) (mg/L)

General Chemistry

Ammonia 0.1 <3

Phenolics (4-AAP) 01 <1
Total Metals

Arsenic 0.01 <1

49452 - QAPP Rev, 2 BURNS MCDONNELL
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TABLE 4.1

PERCENT RECOVERY AND RELATIVE PERCENT DIFFERENCE CONTROL LIMITS
REMEDIAL ACTION/GROUNDWATER TREATMENT
WAUKEGAN MANUFACTURED GAS AND COKE PLANT SITE
WAUKEGAN, ILLINOIS

ENVIRONMENTAL MONITORING AND TECHNOLOGIES, INC.

Water Sample Analyses Control Limits
MS/MSD LCS
% Recovery RPD % Recovery

General Chemistry o

Ammonia 85-115 10 90-110

Phenolics (4-AAP) 80-115 10 © 90-110
Total Metals

Arsenic (200.7) 83.3-106 5.43 81.3-118

Arsenic (200.8) 70-130 20 91.3-114

STAT ANALYSIS CORPORATION

Water Sample Analyses Control Limits
MS/MSD LCS
% Recovery RPD % Recovery

General Chemistry '

Ammonia 75-125 20 80-120

Phenolics (4-AAP) 75-125 20 80-120
Total Metals

Arsenic 75-125 20 80-120

BURNS MCDONNELL



TABLE 5.1

CONTAINER, PRESERVATION, SHIPPING, AND PACKAGING REQUIREMENTS
. REMEDIAL ACTION/GROUNDWATER TREATMENT
WAUKEGAN MANUFACTURED GAS AND COKE PLANT SITE

WAUKEGAN, ILLINOIS
: Sample Maximum Holding Time Volume of : Normal

Water Analyses Containers ' Preservation® from Sample Collection® Sanple Shipping Packaging

Total Arsenic One 250 mL polyethylene HNO; to pH< 2 6 months for analysis Fill to neck of bottle ~ Laboratory Iced Cooler
bottle Courier

Ammonia One 250 mL polyethylene H2504 to pH< 2 '28 days to analysis Fill to neck of bottle ~ Laboratory Iced Cooler
or glass bottle Courier

Phenolics (4-AAP)  One 250 mL or pint glass H2504 to pH< 2 28 days to analysis Fill to neck of bottle =~ Laboratory Iced Cooler
bottle ' Courier

Notes:

1. To the extent p0551b1e, analyses will be combmed to minimize the sample containers required. One 1-L or 1-Qt. glass bottle preserved with
H,S0,4 to pH<2 can be used for both ammonia and phenolics.

2. Samples requiring refrigeration will be shipped with bagged, cubed ice, and will be stored at 4°+ 2°C following laboratory recelpt and log-in.
3. The holding times presented are technical holding times that are based on the time from sample collection.

49452 - QAPP Rev. 2 BURNS MCDONNELL



TABLE 5.2

SUMMARY OF ANALYTICAL METHODS
REMEDIAL ACTION/GROUNDWATER TREATMENT

ENVIRONMENTAL MONITORING AND TECHNOLOGIES, INC.

Water Analyses
Parameter

Total Arsenic

Ammonia*
Phenolics (4-AAP)

Preparation Method

SOP #101 for SW-846 3015B

SOP #004 for SM 4500 NH3 E
SOP #036 for SW-846 9065/ EPA(b) 420.1

STAT ANALYSIS CORPORATION

Water Analyses
Parameter

Total Arsenic
Ammonia*
Phenolics (4-AAP)

Preparation Method

SOP #3005 for SW-846 3005A
SOP #3250 for SM 4500 NH; B
SOP #3620 for SW-846 9065

WAUKEGAN MANUFACTURED GAS AND COKE PLANT SITE
WAUKEGAN, ILLINOIS

Analysis Method

SOP #111 for EPA(a) 200.7
SOP #118 for EPA(a) 200.8

SOP #004 for SM 4500 NH, E
SOP #036 for SW-846 9065/ EPA(b) 420.1

Analysis Method

SOP #4510 for SW-846 6020
SOP #4250 for SM 4500 NH; H and C
SOP #4715 for SW-846 9066

* EMT references Method 4500 NH; E - Titrimetric Method from the 18th Edition of Standard Methods
" (SM) in their SOP. Ammonia methods have been renumbered in subsequent editions. STAT references the
same titrimetric method (4500 NH; C) from the 20th Edition.

References:

EPA(a) - Methods for the Determination of Metals in Environmental Samples, June 1991, EPA Publication No. EPA-600/4-91-010.
EPA(b) - "Methods for Chemical Analysis of Water and Wastes", March 1983. EPA Publication No. 600/4-79-020.

SW-846 - "Test Methods for Evaluating Solid Wastes, Physical/ Chemical Methods", Third Ed., September 1986, as amended by Updates I through IVB

EPA Publication No. SW-846.
SM - Standard Methods for the Examination of Water and Wastewater, various Eds. Jointly prepared and published by the American Public Health

Association, American Water Works Association, and Water Environment Federation.

49452 - QAPP Rev. 2
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TABLE 5.3A

ROUTINE PREVENTIVE MAINTENANCE PROCEDURES AND SCHEDULES
REMEDIAL ACTION/GROUNDWATER TREATMENT
WAUKEGAN MANUFACTURED GAS AND COKE PLANT SITE
WAUKEGAN, ILLINOIS

ENVIRONMENTAL MONITORING AND TECHNOLOGIES, INC,

Instrument Maintenance Procedures/Schedule - Spare Parts in Stock

Lo

Inductively Coupled Plasma Spectrometer 1. Clean torch assembly and mixing chamber Torch and mixing chamber
when discolored or after eight hours of ‘2. Nebulizer
running high dissolved solid samples.
2. Clean nebulizer as needed.
3. Check to ensure the gas supply is sufficient
for the day's activity and the delivery
pressures are set as described in the SOP.

UV Colorimeter 1. Inspect pump tubes after each 8-hour run; replace if 1. Pump tubes
discolored or distorted. 2. Colorimeter lamp
2. Inspect colorimeter daily; replace lamp as necessary. '

49452 - QAPP Rev. 2 BURNS MCDONNELL



TABLE 5.3B

ROUTINE PREVENTIVE MAINTENANCE PROCEDURES AND SCHEDULES
REMEDIAL ACTION/GROUNDWATER TREATMENT
WAUKEGAN MANUFACTURED GAS AND COKE PLANT SITE

WAUKEGAN, ILLINOIS
STAT ANALYSIS CORPORATION
Instrument Maintenance Procedures/Schedule Spare Parts in Stock
Inductively Coupled Plasma Spectrometer 1. Clean torch assembly and mixing chamber 1. Torch and mixing chamber
when discolored or after eight hours of 2. Nebulizer
running high dissolved solid samples. 3. Sample and skimmer cones
2. Clean nebulizer as needed. 4. Mixing T's
3. Check to ensure the gas supply is sufficient
for the day's activity and the delivery
pressures are set as described in the SOP.
4. Clean cones weekly.
5. Clean lenses every six months, or when needed.
6. Monitor EM voltages and replace EM when needed.
Cold Vapor Mercury Analyzer 1. Clean quartz window as necessary 1.. Mercury lamp
2. Check to ensure the gas supply is sufficient for the day's 2. Tubing
activity and the delivery pressures are set as described 3. Gas-liquid-separators
in the SOP.
3. Check tubing daily and replace as necessary
4. Clean Gas-liquid separator.
UV Colorimeter 1. Inspect pump tubes after each 8-hour run; replace if 1. Pump tubes
discolored or distorted. 2. Colorimeter lamp

2. Inspect colorimeter daily; replace lamp as necessary.

49452 - QAPP Rev. 2 BUrNS MCDONNELL
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AMMONIA (TITRIMETRIC WITH DISTILLATION)

1.0 SCOPE AND APPLICATION

1.1 The method covers the determination of ammonia-nitrern in liquid samples including: drinking
waters, surface run-off waters, domestic waters, and industrial waste samples.

1.2  Ammonia 6ccurs naturally in waste and surface waters as part of the nitrogen cycle where it is
generally produced by de-amination of organic nitrogen compounds. Ammonia is used in
treatment plants to form chlorine residuals. High levels of ammonia in the environment can also
have toxic affects on various organisms.

20 SUMMARY OF METHOD
The sample is buffered to pH 9.5 with borate buffer to decrease hydrolysis of cyanates and
organic nitrogen compounds and distilled into a solution of boric acid, which traps the ammonia

coming off the distillate. The ammonia present in the distillate is determined tntnmetncally with
standardized H,SO, and mixed indicator solution.

3.0 DEFINITIONS

Refer to EMT “Quality Manual” for definition of terms used in this SOP.

4.0 SAFETY

4.1 Care needs to be taken while making up dilutions of NaOH as solutions will get hot. Pyrex or
equivalent glassware should be used to make the soluﬁons.

42  All samples handled should be considered hazardous and the appropriate PPE should be wormn
when running thls test (safely glasses, gloves, and a lab coat).

4.3  Each chemical compound used in this method should be treated as a potential health hazard.
MSDS for chemicals are kept at the front desk of 8100 N Austin building.

4.4 The use of laboratory equipment and chemicals exposes the analyst to several potential hazards
and good laboratory technique and safety practices should be practiced at all times including the
use of safety glasses, laboratory coats and acid resistant gloves when handling samples or
reagents, or when in the vicinity of others handling these items.

4.5  Spilled samples and reagents should be cleaned up from laboratory surfaces immediately. Acidic
and Alkaline spills should use spill kit "pigs” for caustic spills.

4.6  All additional company safety practices and procedures should be followed at all times.
4.7 Also refer to Chemical Hygiene plan in 8100 Conference room.
NOTE: Please refer to the latest version of EMT’ s Chemical Hygiene Plan (CHP) for more

comprehensive and authoritative safety information. The information provided in this section is to be used
as guidance. The information given in the CHP supercedes the information provided here.

5.0 SAMPLE COLLECTION, PRESERVATION, AND STORAGE
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51 Maximum holdmg time is 28 days at 4 °C prior to analysis. Samples are preserved with HZSO4 to
pH<2.

5.2 Samples to remain in login or wastewater cooler at 4 °C until analysis.

6.0 INTERFERENCE

6.1 Glycine, urea, glutamic acid, cyanates and acetamide hydrolyze very slowly in solution but of
these, only urea and cyanates will hydrolyze on distillation at pH of 9.5.

6.2  Volatile alkaline compounds if preeent (such as hydrazine and amines) may also contribute to the
final titrimetric results.

6.3 Residual chlorine reacts With ammonia. If sample is likely to contain residua.l. chlorine, it should be
de-chlorinated by addition of Na,S,0 at the time of collection. 0.2mL of 0.35% Sodlum
Thiosulfate is needed to remove 1mg/L residual chlorine in 100mL.

7.0 EQUIPMENT AND SUPPLIES

71 Burette 50-mL

1.2 Distillation apparatus:

7.21  Connecting tube

7.2.2  Erlenmeyer (receiving) flask 200-mL
7.2.3  Graham condenser

7.24 Kjeldah! flask 500-mL; 800-mL.

7.3 Glass stirring rod

74 Heater

7.5  pH paper Narrow range, pH 6.5-10.0

7.6  Volumetric flasks, Class A. 500mL and 1 L.

7.7  Volumetric pipettes, Class A.

8.0 REAGENTS AND STANDARDS
8.1 Reagents and Standards Labeling Requirements.
8.1.1  Container of commercially bought standard and reagent must have label with
Standard/Reagent Name, Initial Concenfration, Manufacturer, Lot Number, Expiration Date,

Date Received, and Date Opened.

81.2 Container of prepared solution must have label with Name of Solution, Concentration,
.Expiration Date and Traceability to the preparation.

8.1.3 Reagents and Standards Log Book must have the following information: Standard/Reagent
Name, Manufacturer, Lot Number, Date Opened, Expiration Date, Initial Concentration, Initial
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Volume, Final Volume, Fmal Concentrat/on Initials of Person received and prepared the
solution.

NOTE: Follow the expiration date listed on the stock reagent or listed below by prepared reagent. Re-
order reagent and stock solutions as needed.

8.2

8.3

8.4
8.5
8.6
8.7

8.8

8.9

8.10
8.1
8.12
8.13

9.0

9.1

Ammonia-Nitrogen Certified Standard. Store per manufacturer instruction. Use for LCS
preparation.

Borate Buffer solution: Add 88mL 0.1 N NaOH to a soiution of 4.75g sodium tetra borate- Na,B,0;
(9.5 g of sodium tetra borate ten hydrate-Na,B4O;x10H,0) in 500mLl. DI water in a 1 L volumetric
flask and dilute to mark. Solution is good for 6 months.

Boric Acid solution: Dissolve 20 g boric acid (H3BO;) in D1, water and dilute to mark in 1 L
volumetric flask. Solution is good for 6 months.

Dl water, ASTM Type Il
Mixed Indicator solution: Dissolve 100mg methyl red in 50mL 95% ethyl or isopropyl! alcohol or
methanol. Dissolve 100mg methylene blue in 50mL 5% ethyl or isopropy! alcohol. Combine

solutions. Prepare fresh every month.

Phenolphthalein Indicator Solution: Dissolve 0.5g of phenolphthalein in 50mL of methanol or
isopropanol. Solution is good for 6 months.

Sodium Carbonate (Na,CO3)

Sodium Hydroxide (NaOH), 1N: Dissolve 40g NaOH in D. |. water and dilute to 1L. Holding time is
6 months.

Sodium Hydroxide (NaOH), 6N: Dissolve 240g NaOH in D.l. water and dilute to 1L. Holding time is
6 months. (Use caution when making the 6 and 1 N NaOH solutions, as the solution will get hot)

Stock Ammonia éoluﬁon:_commercially prepared, at 1000ppm.
Sulfuric Acid titrant: 0.02 N H,SO,4 1mL = 0.28 mg NH3-N. Ready to use, commercially available.
Standardize every lot (see below for standardizing information). Refer to expiration date on bottle

from manufacturer,

Tris (hydroxymethyl)-Aminomethane

CALIBRATION AND STANDARDIZATION

Standardization of titrant 0.02 N H,SO, with Sodium Carbonate:

9.1.1  Transfer 2 to 4g of sodium carbonate (Na,CO;) to crucible and dry at 250 °C for 4 hours.

Cool in desiccator and store in tightly sealed container.

9.1.2 Weigh out 0.1060 +/- 0.0100g of the dried Na,CO; and dissolve with DI water in a 100-mL

volumetric flask and dilute to mark.

9.1.3 Transfer 10.0mL of Na,COs solution to 250-300mL conical flask; add 50mL of water and 2

drops of a 0.1% solution of methyl red in isopropy! alcohol.

9.1.4  Titrate with the 0.02 M H,SO; solution to the first appearance of a red color and boil the

solution carefully (to avoid loss) until the red color disappears then cool to room temperature.
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9.1.5 Continue the procedure in step 4 until the red color does not-fade during the heating process.

9.1.6

Calculate the normality of the H,SO, solutions, see Sec.11.1 for calculation.

{Duplicate titrations must be run and must agree within 0.0004 normality units to be
accepted. If the normality of solution is found to lie outside the range 0.0196-0.204 N, the
normality determined by standardization should be used in calculations).

9.2 Standardization with Tris (hydroxymethyl)-Aminomethane:

9.21

9.2.2
923

9.24

9.25

Dry 10g of Tris (hydroxymethyl)-Aminomethane at 70 °C for 24 hours. Cool in a desiccator.

Weigh 0.04 g of Tris (hydrok_ymethyl)-Aminomemane in 250-mL beaker and dissolve in 50
mL of DI water. :

Titrate Tris (hydroxymethyl)—Aminomethéne solution with 0.02 N H2504 to pH 4.5 using a pH
meter.

Calculate the normality of the H,SO, solution, see Sec.11.2 for calculation.

Duplicate titrations must be run. Resulis that agree within 0.0004 normality units are
acceptable for averaging. The exact normality is to be used in calculations.

10.0 PROCEDURE

10.1 Preparation of equipment:

10.1.1

10.1.2

10.1.3

Add to the Kjeldahl flask ~ 200mL of DI water, 25mL borate buffer, 3-4mL 1N NaOH and
boiling chips. Steam out the apparatus by distilling approximately 150mL of distillate.

Leave the apparatus assembled after cleaning until required. (Samples must be analyzed
within four hours after cleaning procedure).

After all titrations have been performed, empty the burette and rinse titrant out thoroughly
with D! water. Keep burette in upside down position protected from dust.

10.2 Liquid samples:

10.2.1

10.2.2
10.2.3

10.2.4

10.2.5

Measure 200mL of wastewater to the Kjeldahl flask. Use smaller aliquot if the sample is
known to be highly contaminated. Add 3 drops of phenolphthalein and 6N NaOH till solution
turns pink. Make final pH adjustment to 9.5 +/- 0.5 using 0.1N NaOH, under the control of pH

paper.
Add 20mL of the borate buffer.
Add sufficient D.I. water to give a volume of approximately 250mL in the distillation flask.

To a 200-mL Erlenmeyer flask add 50mL boric acid solution and approximately 6 drops of the
mixed indicator solution.

Position the Erlenmeyer flask so that the outlet tube from the condenser is under the surface
of the boric acid solution and will remain immersed in the solution during the distillation. Be
sure to turn on water supply to the condensers prior to the start of heating the samples or a
“backflow™ may occur in which that sample (or batch) will need to be re-set.
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10.2.6 Distill at a rate of 6 to 10mL/min. Collect between 150 and 200mL of distillate. Presence of
ammonia is indicated by the boric acid solution turning green.

10.2.7 Titrate the sample distillates collected in the Edenmeyer flasks with 0.02 N sulfuric acid,
using the blank end-point color as reference. :

10.2.8 Carry a blank through alt steps of the procedure and apply the necessary correction to the
result by using the blank flask color as the end-point for the titration.

10.3 Sludge or solid samples:

10.3.1 Weigh 2-3g of sample in a plastic beaker, wash the sample into Kjeldahl flask with ~ 200mL
of DIl water, adjust pH with 1 N NaOH to 9.5 +/- 0.5 under the control of pH paper. Add 20mL
of borate buffer. Less sample may be used for solid if high level of ammonia suspect.
Reporting limit must be adjusted for sample size by reporting less than MDL X Dilution Factor
if sample tums out to be low.

10.3.2 Proceed with the procedure as for liquid samples from step 10.2.3.

10.3.3 if sample requires more than 50mL of titrant, transfer the sample to a 250-mL volumetric flask
and bring the volume to the mark with DI water. Use 50mL of the diluted sample for titration.

11.0 CALCULATIONS

11.1  Calculate the normaility of the H,SO, solutions as follows:
A=_B
(0.53) C
Where:
A = nomality of H,SO, solution (0.02 M)
B = grams of NA,CO; used.
C = milliliters of H,SQ, solution used until color did not fade.

11.2 Calculate the normallty of the H,SQ, solution, as follows:
A=B/01211*C
Where:
A = normality of the H,SO; solution
B = grams of Tris (hydroxymethyl)}-Aminomethane used
C = mL of H,SO, consumed.

11.3 For Ammonia as N:
mg/L NH3-N = (A-B) x 14000 x 0.02N
S

Where:

S =mL (or g if solid) of sample

A = mL sulfuric acid used for sample
B = mL sulfuric acid used for blank
14000 = mass of N

0.02N = normality of sulfuric acid

11.4 Calculate mg/L NH3-N and multiply by DF.
DF= total volume of diluted sample/ volume of titrated aliquot.

11 .5 True Value (TV) of Spike mg/L =
(mL of spiking solution) x (concentration of spiking solution)
Volume of Sample




Environmental Monitoring & Technologies Inc. _ August 23, 2007

8100 N Austin Ave. Morton Grove, IL Revision 6
Standard Operating Procedure # 004 Page 7of 8 _

11.6 Matrix Spike Recovery % =
. MS mqg/L.-— Samplemg/L (if-greater than-MDL} X 100 e e
TV of Spike

11.7 Calculation of the common quality control parameters (e.g., percent recovery, percent difference,
relative percent difference (RPD), and relative standard deviation (RSD)), are given in the EMT
Laboratory Quality Assurance Manual.

12.0 QUALITY CONTROL

12.1 Run Method Blank with each analytical batch (batch = number of samples in a 24 hour period if
less than 20) or every 20 samples. The method blank (200mL. of D.I. water) is subjected to the
same steps of procedure as a sample. Samples associated with the contaminated method blank
should be reanalyzed. Only the resuits less than MDL or the results 10 (for liquids) to 20 (for
solids) times higher than MDL can be reported. The source of the method blank contamination
should be located and eliminated. :

12.2 Laboratory Control Sample (L.CS) should be analyzed with every batch. LCS is prepared from
the certified source standard. Acceptable LCS recovery is 90 -110%. Batches with failed LCS
need to be reset. .

12.3 Matrix spike and matrix spike duplicate (MS/MSD) should be analyzed at frequency one per 20
' samples. If sample is expected to have high level of ammonia, analyze duplicate instead of matrix
spike duplicate. To be acceptable MS/MSD recovery should be within 80 - 120% and RPD <20%.
The failure to meet recovery or RPD limits needs to be investigated. In some instances the
samples or the whole batch might need to be re-analyzed. The results associated with the failed
MS/MSD or RPD must be flagged.

12.4 Any non-standard situations, problems and corrective actions need to be documented.

12.5 After 15 to 20 analyses generate Laboratory Control Limits for LCS and MS/MDS recovery and
RPD. Update the control limits semiannually or after 25-30 additional data points, whichever is
less frequent. Use laboratory control limits for data validation if they are more stringent than the
pre-established limits. Regularly (every 10-20 points) review control charts for indication of
systematic trends.

13.0 REPORTING

For reporting refer to the most current revision of SOP # 209.

14.0 DEVIATIONS FROM THE REFERENCE METHOD

14.1 Distillation apparatus is steamed out with addition of NaOH and borate buffer to guarantee better
cleaning efficiency.

14.2 Standardization of 0.02 N H2S04 with Tris (hydroxymethyl}-Aminomethane is suggested as an
alternate method to standardization versus sodium carbonate. -

15.0 METHOD PERFORMANCE
15.1 Initial Demonstration of Capability (IDC) must be performed when a new analyst begins to work or

the analytical procedure is changed. Four aliquots of at level 10-12 times MDL should be
processed through the entire procedure. Recovery for all replicates should fall within 90-110%.
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15.2 MDL study or MDL verification should bé done annually following the most recent revisionof SOP
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#218.

Method performance is detailed in the EMT Quality Assurance Manual, which includes sections on
Method Startup, Reporting Limits, Method Detection Limits (MDLs), Method Control, and Initial
Demonstrations of Capability (IDC).

POLLUTION PREVENTION AND WASTE MANAGEMENT

Aqueous sample waste may be disposed of into a sink designated for liquid waste and the
reagents into the proper waste containers.

Prepare standards and reagents in volumes consistent with the laboratory use to minimize the
disposal of excess of expired standards and reagents. '

Refer to EMT “Quality Manual” for samples disposal used in this SOP.

TABLES, DIAGRAMS, FLOW CHARTS, INSTRUMENT MAINTENANCE

Not applicable.

REFERENCES

Laboratory Quélity. Assurance Manual, Environmental Monitoring & Technologies, Inc., 8100 North
Austin Avenue, Morton Grove, IL 60053-3203.

Standard Methods for Examination of Water and Wastewater. 18" Edition. Method 4500 NH;E.
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PHENOLICS SPECTROPHOTOMETRIC, 4-AAP WITH DISTILLATION

Scope and application: This method is applicable to the analyses of drinking water, wastewater, domestic and
industrial waste.

Summary: Phenolics materials react with 4-aminoantipyrine in the presence of Potassium ferricyanide at pH of 10 to
form a stable reddish- brown colored antipyrine dye. The amount of color produced is a function of the concentration
of phenolics material.

Samples handling and preservation: '
The samples are collected in glass containers and preserved by acidification to a pH <2 with HySO4 and kept at-

40C:The maximum holding time is 28 days.

Interferences: '
Phenol-decomposing bacteria reduce phenol concentration in water. Biological degradation is inhibited by the
addition of 1 g per 1L of CuSO4 and acidification.

Oxidizing Agents may oxidize some or all of the phenols in a short time. Ferrous sulfate added to the samples will

destroy oxidizing substances.
Sulfur compounds that liberate hydrogen sulfide or sulfur dioxide (SO2) on acidification may interfere with the phenol
determination. This interference is eliminated by addition of sufficient quantity of CuSOy4 to the sample before

distillation and adjusting pH of sample to < 4.

The pH 4 is critical to the success of distillation. Most of the recoverable phenols will be in the acid form at pH 4, and
the other non-reactive phenols, such as nitrophenols will be in the base forms and not be recovered in the distillate.
Some distilled substances can create turbidity in the sample. Prepare sample blank with all reagents, except

4-AAP, to correct for sample turbidity.

Apparatus .
> Spectrophotometer: HACH 4000 or equivalent.
> Distiliation apparatus: A 1 L distilling flask attached to a condenser. Clean condensers by rinsing with DI

water and acetone.

Boiling chips

pH Test paper in range 9.2-10.6.

Class A volumetric flasks 1000, 500, 250 mL.
Class A volumetric pipettes 50 mL, 10 mL. -
Assorted calibrated pipetters

Erlenmeyer flasks 250 and 500 mL.

Class B graduated cylinders 250, 50 mL.
Cuvette 10 and 50 mm

Analytical balance capable of weighing to 0.01g
Analytical balance capable of weighing to 0.1g

VVVVVVVVVY

Reagents:
All reagents used in the test should be ACS or higher grade.
Sulfuric acid HoSO4 18N: Add slowly 500 mL of conc. HSO4 to 500 mL of D.I. water.

Sulfuric acid HoSO4 10%: Add slowly 25 mL of conc. HoSO4 to 250 mL of D.1. water.

Sodium Hydroxide (NaOH) 10% w/v: Dissolve 25 g of NaOH in 250 ml of water
Copper sulfate solution: dissolve 100 g CuSO4.5H50 in D.1. water and dilute to 1L.

Buffer solution: Dissolve 16.9 g NH4Cl in 143 mL conc. NH,OH and dilute to 250 mL with distilled water.
1 mL should adjust 50 mL of distillate to pH 10.

Aminoantipyrine solution: dissolve 2 g 4AAP in D.I. water and dilute to 100 mL. Prepare daily.
Potassium ferricyanide: dissolve 8 g of K3Fe(CN)g in D.I. water and dilute to 100 mL. Prepare fresh

weekly.
Bromate-Bromide solution: Dissolve 2.784 g anhydrous KBrO3 in D.I. water, add 10 g KBr

crystals, dissolve, and dilute to 1000 mL.
» Starch solution (1%): commercially purchased.
» Standard sodium thiosulfate titrant (NapS503) 0.025 N: commercially purchased and restandardized

YV V VYV VYV

v
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monthly after opening.
» KIl, crystals
» Stock phenol standard 1000 mg/L. Dissolve 1.0 g phenol in freshly boiled and cooled D.l.water and dilute
to 1 L. Prepare fresh stock solution monthly and standardize. This solution is toxic.
> Intermediate phenol standard 50 mg/L: dilute 5 mL of 1000 mg/L standard to 100 with D.|. water. Prepare
weekly.
» Intermediate phenol standard 2.5 mg/L: dilute 0.25 mL of 1000 mg/L standard to 100 with D.l. water.
Prepare daily.
» Certified Phenol standard 1000 mg/L. Store per manufacturer recommendations.
» Methyl Orange Indicator Solution: Dissolve 0.1 g of methyl orange in 100 mL of water and filter if
necessary. :
» ASTM type Il reagent water
Standardization procedure for 1000 mg/L phenol standard prepared in the laboratory:
Transfer 100 mL D.I. water in a 500 mL glass stoppered conical flask, add 50.0 mL stock phenol solution and 10 mL
of bromate-bromide solution.
immediately add 5 mL conc. HCI and swirl gently. If brown color of free bromine does not persist add 10.0-mL
portions of bromate-bromide solution until it does. Usually four 10-mL ,
portions of bromate-bromide solution as required.
Let stoppered flask stand for 10 min, thanadd~1g KI.
Prepare blank, 100 mL of D.I. water, and treat it in exactly the same manner.
Titrate blank and standard solution with 0.025 N Na»S,03 using starch solution as indicator.

Calculate the concentration of phenol solution:
mg phenol/L = 7.842[( AxB) - C]

Where:

A= mL NapS,03 used for blank

B= mL bromate-bromide solution used for sample divided by 10
C = mL NapS,03 used for phenol stock solution

Duplicate titration must be run and must agree within 0.5 mL to be accepted. If the concentration of solution is
found to lie outside the range 999.5 -1000.5 mg/L, the concentration determined by standardization should be
used in calculations.

Definitions:
There are not definitions unique to this method.

Poliution prevention:
Prepare standards and reagents in volumes consistent with the laboratory use to minimize the disposal of excess
of expired standards and reagents.

Waste Management
Dispose distilled samples down the sink for disposal of wastewater samples Expired standard should be
collected in the CN waste container.

Safety:
Each chemical compound used in this method should be treated as a potential health hazard. MSDS for
.chemicals are kept near the front desk in 8100 N Austin building.

PROCEDURE:

. Distillation:

1. For liquid samples: place 250 mL of sample in a round bottom 1 L flask.

2. For solid samples: place 10 g and 250 mL D. |. water in a 1 L round bottom flask.

3. Adjust the pH of the solution in the flask to approximately 4 with 18N H>SO, or 10% NaOH, using the
methyl orange indicator.
Add 2.5 mL of the copper sulfate solution.
Heat the flask and distill over, into a clean weighed collection vessel, 200 mL of liquid.
Turn off the heat for 10 minutes and then add 50 mL of D.1. water to the distillation flask.
Turn on the heat again and distill over an additional 50 mL. Upon distillation completion weigh the
collection vessel with distillate. The total amount of distillate = Wt of vessel with distillate — Wt of empty
vessel. Record all weighs.

N oA
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. Colorimetry:
1. Allow the HACH 4000 to warm up for 30 minutes. Recall calibration method.
2. Filter the distillate if it is cloudy or if it has sediment.
3. Measure 50 mL of the distillate (or an aliquot made up to 50 mL) into a 50 mi plastic cup and adjust the pH to
10 by adding 1 mL of buffer solution. The pH should be 10+/-0.2. .

Add 1.0 mL of 4-aminoantipyrine solution and mix.

Add 1.0 mL of potassium ferricyanide solution

Allow 15 minutes for the color to fully develop.

Pour sample in the cuvette. Use 10 mm cuvette for regular level and 50 mm cuvette for low-level phenolics.

Prepare calibration blank using 50 ml of D.l. water and following steps

Zero the instrument using calibration blank.

0. Read the samples. If the reading is above calibration range, repeat colorimetrical determination with smaller
volume of distillate diluted to 50 ml. Record in the bench book the sequential number of measurement
against the sample number. Save the electronic data produced by HACH in the directory: Data 1 on Ralph
(L:)\WC\HACH 4000\ year-month. Give the reference to the file name in the bench book.

20N A

Calculation: g
phenol ppm = A x_(vol. distillate collected)x DF
B
Where: ’

A = ppm phenol as read from curve
B = mL or g of original sample taken
DF = 50/V; V= mL of distillate used for analysis

Calibration:

Prepare calibration blank and minimum 5 calibration standards covering the working range of measurement. The
lowest standard should be at reporting limits. The calibration standards should be evenly distributed with the
calibration range. Prepare calibration standards from the certified stock standard solution or freshly made and
standardized 1000 mg/L laboratory standard.

Example of calibration curve preparation for regular level phenol

Initial Initial Final Final
Concentrat volume volume concentration
ion mg/L mL mL mg/|
Calibration — Ce—— 50 0.0
Blank '
Standard 1 50 0.1 50 0.1
Standard 2 50 ' 1 50 1.0
Standard 3 50 2 50 2.0
Standard 4 50 3 50 3.0
Standard 5 50 4 50 4.0

Example of calibration curve preparation for low level pheno!

Initial Initial Final Final
Concentrat volume volume concentration
ion mg/L mL mL mg/l
Calibration .
Blank — -—-- 50 0.0
Standard 1 2.5 0.1 50 0.005
Standard 2 2.5 1 50 0.05
Standard 3 2.5 3 50 0.15
Standard 4 2.5 5 50 0.25
Standard 5. 25" 8 50 0.40

Process calibration standards as samples following steps 3 through 8 from “Colorimetry” part. Adjust wavelength
to 510 nm. Zero the instrument with calibration blank and read the absorbance of the standards.
Use 10 mm cuvette for reading of regular leve!l phenol and 50 mm cuvette for reading of low-leve! phenolics.
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Open the “User Programs” entry and create a new program. Plot absorbance values versus concentration.
Coefficient of correlation should be > 0.995 to consider calibration curve acceptable. If the coefficient of
correlation < 0.995 prepare new calibration. Save the calibration under directory: L:\Wc\HACH 4000.
Verify calibration with the 1 mg/L check standard from the secondary source. Acceptable range for check

standard recovery is 90-110%.
Update calibration curve once a year or with every new lot of reagents.

Quality Control

Daily Spectrophotometer check:

Prepare calibration blank to zero the instrument.

Verify calibration curve by analyzing check standard in the beginning of the run, at the end of the run and every
15 measurements. Use 1 mg/L check standard for regular range verification and 0.05 mg/L for low range.
Acceptable range for check standard recovery is 90-110%.

Check standard preparation:

Initial Initial Final Final
Concentration volume volume concentrati
mg/L mL mL on mg/l
Check standard low 50 01 100 0.05
range
Check standard 50 5 100 1
regular range

If the recovery is outside of the limits, prepare fresh standard and repeat verification. If the standard is still
outside of 90-110 %, prepare new calibration curve.
Batch QC:

1.
2.

Batch QC samples should be brought through the whole sample preparation and analytical process.
Analyze Method blank with every 20 samples or once per batch. Method blank should be less than MDL.
If the Method Blank value exceeds MDL level investigate the problem and reanalyze the batch. Only the
samples with phenolics concentration less than MDL or greater than 10x Method Blank value can be
reported

Analyze LCS (Laboratory Control Sample) with every batch or 20 samples.

Prepare regular range LCS by spiking 250 mL of DI water with 0.1 ml of 1000 mg/L phenol standard. The
target value of LCS is 0.4 mg/L.

Prepare range LCS by spiking 250 mL of DI water with 0.25 ml of 50 mg/L phenol standard. The target
value of LCS is 0.05 mgi/L.

The recovery of LCS should be within the laboratory control limits or 90-110 % whichever is more
stringent. If LCS is outside of the acceptance range investigate the problem. The samples associated
with failed LCS must be reanalyzed.

Analyze one MS/MSD (matrix spike/ matrix spike duplicate) per every 10 samples. The level of spike
should be at least 10-20 times MDL or 1/2 of sample value whichever is higher. Use LCS level if the
concentration of phenol in the sample is unknown. The recovery of MS/MSD should be within the
laboratory control limits or within 80-120 % whichever is more stringent. The RPD should be within the
laboratory RPD limit or <20% whichever is more stringent. Investigate the problem if RPD exceed control
limits or the recovery of MS/MSD is outside of acceptance range:

Check calculations '

Repeat colorimetric test with smaller volume of distillate

Repeat distillation and colorimetric determination using smaller sample size. If problem cannot be
resolved, flag the data. The problem is considered matrix related if the associated LCS meet the
acceptance criteria.

Generate control limits for % recovery of LCS, MS/MSD and RPD. Use the limits generated in the
laboratory for the data evaluation if they are more stringent than the pre-set limits. Update control limits
semiannually. Check control charts for systematic trends at least monthly.

Initial Demonstration of Capability (IDC) must be performed when a new analyst begins to work or the
analytical procedure is changed. Prepare four standard with concentration approximately 10 to 20 times
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MDL and processed through the entire procedure. The standards should be from a source different from
the source of the calibration standards. The study is acceptable when recovery for all 4 replicates fall
within 90-110%.

10. Document encountered problems, corrective measures and the efficiently of corrective action as required

per SOP # 247 rev 0.

11. Method Detection Limit (MDL) should be established and verified annually. Determine MDL following

SOP #218 rev.1.

Deviations from the referenced methods EPA method 420.1 or SW-846 method 9065.

1.
2.
3.

4.

The aliquot used for distillation and the volume of distillate are reduced to 250 ml versus 500 ml in the 420.1 and '

9065.
The aliquot used in photometric determination is reduced 50 mL versus 100 ml in the methods. The

volume of all reagents used in colorimetric determination is adjusted proportionally.

Samples preservation and pH adjustment are done with sulfuric acid per 9065 and 40 CFR Ch.1.

EPA method 420.1 suggests to use phosphoric acid.

The modifications to the procedure are done to cut down the amount of waste. The modifications do not
affect adversely the sensitivity of the method or quality of the data. The laboratory MDL is 20 ug/L versus
50 ug/L stated in the EPA method; the LCS ( 0.4mg/L) recovery is within 90-110%.

Data Reporting:

The MDL and PQL in OMEGA are based on aliquot size 250 ml or g for liquids and for soils. The MDL and PQL
adjustment per aliquot size and final volume of distillate is done by the OMEGA. Refer to SOP # 261.

Reference:
EPA SW-846 Method 9065
EPA MCAWW  Method 420.1

Revised by: E. Talkovska 08/24/04
Approved by: Mitchell Ostrowski 12/27/04
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METHOD 3015, MICROWAVE DIGESTION FOR AQUEOUS SAMPLES AND EXTRACTS

SCOPE AND APPLICATION

This digestion pfocedure is used for the preparation of aqueous samples, mobility—procedure
extracts (from TCLP, SESW, etc.) and wastes that contain suspended solids for analysis, by ICP-
MS and ICP-AES. This method involves a microwave digestion of the sample with Nitric acid
(HNO3).

SUMMARY OF METHOD

Nitric acid is added to an aqueous sample in a 120-mL Teflon digestion vessel. The vessel is
capped and heated in a microwave unit. After cooling, the contents are filtered, centrifuged, or
allowed to settle in a clean sample bottle for the eventual analysis of the metals content.

DEFINITIONS

Refer to EMT “Quality Manual” for definitions of terms. No definitions unique for th'e test.

SAFETY

~ Always add the concentrated acid slowly to the water (not water to acid) to avoid a reaction.

Microwave unit needs to be connected to a hood to remove any vapors that may escape during
digestion. Addition of acid to samples should be carried out in a fume hood in case toxic nitrous
oxide fumes are evolved.

When opening vessels after digestion, open in hood facing away from operator after contents are
at or below room temperature.

All samples handled should be considered hazardous and the appropriate PPE should be womn
when running this test (safety glasses, gloves, and a lab coat).

Each chemical compound used in this method should be treated as a potential health hazard.
MSDS for chemicals are kept at the front desk of 8100 N Austin building. Be aware of the
hazardous effects of Hg and the reagents when inhaled or contacted with skin.

The use of laboratory equipment and chemicals exposes the analyst to several potential hazards
and good laboratory technique and safety practices should be practiced at all times including the
use of safely glasses, laboratory coats and acid resistant gloves when handling samples or
reagents, or when in the vicinity of others handling these items.

Spilled samples and reagents should be cleaned up from laboratory surfaces immediately. Acidic
and Alkaline spills should use spill kit "pigs” for caustic spills.

All additional company safety practices and procedures should be followed at all times.

Also refer to Chemical Hygiene plan in 8100 Conference room.

NOTE: Please refer to the latest version of EMT’ s Chemical Hygiene Plan (CHP) for more
comprehensive and authoritative safety information. The information provided in this section is to be used
as guidance. The information given in the CHP supercedes the information provided here.
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5.0 SAMPLE COLLECTION, PRESERVATION, AND STORAGE

5.1 Samples are to be-c-t-)-l—lectéd in m_eta.l- freé coh{éiners sucﬁ és Ql-ass"qu-ar't jars or plastic- pint jars
with plastic or Teflon lids. To delay the chemical and biological changes that inevitably continue
after the sample is removed from the parent source, a preservation technique is required. Metal
ions may precipitate as hydroxides or form complexes with other constituents. Cations or anions

- may change valence states under certain reducing or oxidizing conditions while other constituents
may dissolve or volatilize with the passage of time. Metal cations may also absorb onto surfaces
of the container (glass, plastic, etc.), such as iron and lead. Preserve. the liquid samples for metals
analysis to a pH < 2 with HNO3; HNO; keeps the metal ions.in solution and delays the ionic
exchange between the metallic ions and the surface of the container.

5.2 All samples should be preserved as soon as possible after collection and kept on ice if not
preserved. After receipt, samples are to be logged in and stored in the login cooler at 4 °C.

53 Even though the holding time for metals is 6 months, it is best to analyze the samples as soon as
possible after collection. '

6.0 INTERFERENCE

6.1 Samples that are very reactive or volatile may create high pressures when heated and may cause
venting of the vessels with potential loss of sample and analytes.

6.2 Samples that contain carbonates or other carbon dioxide generating compounds may cause
enough pressure to vent the vessel. If this situation is anticipated, use smaller sample amount and
dilute with DI water to have the desired 45mL of sample with 5SmL of the HNO;. Vessel weights are
checked before and after the digestion so that if a loss greater than 10% occurs, the sample is to
be re-digested. :

7.0 EQUIPMENT AND SUPPLIES

71 Auto pipettes of 1 and 5mL capacﬁies to be calibrated monthly.

7.2 Dispensers for acid and spike solutions to be calibrated with each new standard or change of
HNO;3 '

7.3 Filter paper, Whatman #4 or equivalent. Filters do not require any treatment unless the target
analytes are: Al, Co, Mo, V, K, Mg, Na, Ca: soak filters in 10% HNOS3 for 4-5 hrs then rinse at least
3 times with ~ 50mL of DI water. :

- 7.4  Fume Hood (face velocity 100 fpm)

7.5  Graduated cylinders, 50-mL capacity

7.6 Microwave ovens: MSP1000 or MARS 5 by CEM should be calibrated/checked quarterly or more
often if needed. Calibration should always be performed after microwave oven repair. Refer to
Appendix B, C and D for the calibration procedure.

7.7  Polypropylene filter funnels.

- 7.8  Teflon Beaker, 1L, for use in microwave calibration.
7.9  Thermometer capable of measuring +/- 0.05 °C for Microwave calibration.
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7.10

7.11

8.0

8.1

Top loading balance Scout Pro 400g with +/- 0.01g accuracy. Balance is to be checked/ calibrated

.weekly according to. manufacturer.instructions. Used .only to weigh digestion vessels against loss.

during digestion.

Volumetric flasks (1000, 500, and 250-mL) for the making of spike solutions. Class A.

REAGENTS AND STANDARDS

Reagents and Standards Labeling Requirements.

8.1.1 Container of commercially bought standard and reagent must have label with

Standard/Reagent Name, Initial Concentration, Manufacturer, Lot Number, Expiration Date,
Date Received, and Date Opened.

8.1.2  Container of prepared solution must have label with Name of Solution, Concentration,

Expiration Date and Traceability to the preparation.

8.1.3 Reagents and Standards Log Book must have the following information: Standard/Reagent

Name, Manufacturer, Lot Number, Date Opened, Expiration Date, Initial Concentration, Initial
Volume, Final Volume, Final Concentration, Initials of Person received and prepared the
solution.

NOTE: Follow the expiration date listed on the stock reagent or listed below by prepared reagent. Re-
order reagent and stock solutions as needed.

8.2
8.3
8.4
8.5

9.0

10.0

10.1

Dl water. High purity water (ASTM type 1)

~ Instrument grade chemicals shall be used in all tests.

Nitric Acid, (HNO,), concentrated (low trace metal grade)

Stock standard solutions of the metals of interest for the making of spiking solutions for each
digestion batch. Refer to Appendix A at the end of the SOP for a complete listing of the standards
to be made, elements included in each, expiration dates, lot number creation and labeling, and
complete preparation instructions.

CALIBRATION AND STANDARDIZATION

Microwave ovens: MSP1000 or MARS 5 should be calibrated/checked quarterly or more often if
needed. Calibration should always be performed after microwave oven repair. Refer to Appendix

B, C and D for the calibration procedure.

PROCEDURE

Cleaning of the digestion vessels before setting up samples:

10.1.1 All digestion vessels should be washed with soap and tap water after each digestion cycle.

10.1.2  Use acetone to eliminate oil or organic residue that does not come off by using soap and

water from step

10.1.3 Rinse vessels with DI water after steps 10.1.1 and 10.1.2 complete.
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10.1.4 Soak all vessels in 10% HNO3 bath for a minimum of 30 minutes before the next batch run.
e - Soak the vessels overnight at the end_of each day. 10% HNQ; bath should be changed at a .
minimum of once a month to guard against any contamination.
10.1.5 After highly contaminated samples digestion vessels should be cleaned normally and run one
digestion cycle using an acidic solution of 30mL DI H,O, 10mL conc. HNO,, and 10mL conc.
HCIL.
10.1.6 Rinse with DI H,O three times for the final cleaning after pulling vessels out of acid bath prior
to use.
10.1.7 Letdry on rack as much as possible before addition of samples so that initial weight prior to

digestion is not biased due to Dl water on outside of vessel.

10.2 Digestion set-up procedure for samples and Microwave usage:

10.21

10.2.2

Measure a 40mL aliquot of a well-shaken sample into a graduated cylinder. Slowly add 5SmL
of concentrated HNO; in the fume hood and dilute to a total volume of 50mL with DI. Use
smaller aliquot of a sample if the sample is dirty, has an odor, or appears to have a high
viscosity (generally 25mL., 10 to 5SmL with very bad samples).

For QC samples, measure a 40mL aliquot of a well shaken sample into a graduated cylinder.
Add 5mL of concentrated HNO; and 1mL of TM spike solution for the initial spike (MS). Also
add 2.5mL Odd Spike if minerals are needed. Prepare spike duplicates (MSD) and blank _
spikes (LCS) in the same manner. The blank is 45mL of DI water. (This will cover the majority
of samples to be run- see note below for others).

NOTE: Refer also to Appendix A at the end of SOP for all spiking solutions available and amount of each
solution to be added to the sample. With sample and spike solutions, volume of sample plus spikes
cannot exceed 45mL due to the addition of SmL acid. All metals of interest for all samples in the batch
must be included in the MS, MSD, and LCS.

10.2.3

10.2.4

10.2.5

10.2.6

Pour the diluted samples (including spikes and acid) to a dried Teflon PFA vessel and cap
the vessel. Check to make sure the pressure relief disks are in the caps with the smooth side
toward the sample and start the caps a few turns on the vessels.

Finish tightening the caps in the capping station that will tighten them to a uniform torque
pressure of 12 ft-lbs. Weigh each capped vessel to the nearest 0.01g and record the initial
weight in the digestion book along with volume of sample used, acid lot number used, all lot
numbers from added spike solutions, date of digestion, and preparer’s initials. /f the digestion
will be performed with MARS 5, one vessel should have attached a double port cap and
sealing ring.

Place digestion vessels evenly in the carousel and add a balancing blank to load the carousel
evenly if necessary.

Program the microwave unit according to the operation procedure and record in digestion
book the power levels from program 1 and 2 that were used (dependent upon the number of
vessels in the batch as to the power setting required for thorough digestion and heating of
samples to occur).

NOTE: Be sure to turn the hood on when operating the microwave.

10.3 MSP 1000 Microwave operation

10.3.1

Switch on power switch located on the back panel and let unit go through diagnostic tests.
(May need to press F1 and F3 quickly to get out of vapor detection mode).
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10.3.2 Press F3 to load program.

10.3.3 Press F1 to recall stored method. o

10.3.4 Select "Wastewaters™ and hit enter key.

10.3.5 Press F1 to load method.

10.3.6 Press F3 to review method.

10.3.7 Set power for program one and two (see chart at end of SOP). Time should be 10 minutes for |

both (1000 on display).
10._3.8 Press F3 to end.
10.3.9 Press F4 to start digestion.

NOTE: If any problems are incurred, refer to Trouble-Shooting in manufacturer's manual or ask

supervisor.

10.4 MARS 5 Microwave operation

10.4.1

Place the tumtable into the microwave. A microwave transparent temperature probe is
inserted into the Teflon coated thermo well of a sample vessel and connected to a snap-in
port in the center of the roof of the instrument cavity.

CAUTION: The RTP-300 Plus probe and the thermo well are both fragile. Exercise care when handling -
either of them.

10.4.2
104.3
1044
1045

10.4.6

10.4.7

10.4.8

10.4.9

Switch on power switch located on the panel and let unit go through diagnostic tests.
Using the arrow keys, highlight “Edit/Create method”. Press the “SELECT” key.
Using the arrow keys, highlight “User Directory”. Press the select keys.

Using the arrow keys, highlight the method.

From the “Select Vessel” Type screen, PFA need to be highlighted. If is not, using the arrow
keys, highlight the PFA. Press the SELECT key.

From the “Select Control type screen”, “RAMP TO TEMPERATURE" needs to be highlighted.
If not, using the arrow keys, highlight the “RAMP TO TEMPERATURE". Press the SELECT
key.

From the “Enter method paramelers” screen, using the arrow keys, highlight the desired %
power. Press the SELECT key twice.

Press START.

NOTE: If any problems are incurred, refer to Trouble-Shboting in manufacturer's manual or ask

supervisor.

10.5 Final steps of samples preparation after digestion:

10.5.1

After the digestion programs are complete, cool the digestion vessels to room temperature
(leave in microwave for about 10 minutes to let cool and allow any venting which may occur).
Vessels may be put into cooler to bring temperature down faster.
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10.5.2 Weigh and record the weight of each vessel assembly. If the weight of the sample plus acid

has decreased by more than 10%, discard the sample and re-digest. ... . ... _ . ..

10.5.3 Un-torque the vessels in thé capping station and unscrew them by hand. Filter the samples

11.0

1.1

1.2

12.0

12.1

12.2

12.3

with paper if cloudy or have precipitation into clean, labeled containers.

CALCULATIONS

Calculation of the common quality control parameters (e.g., percent recovery, percent difference,
relative percent difference (RPD), and relative standard deviation (RSD)), are given in the EMT
Laboratory Quality Assurance Manual,

Determinative calculations that are not applicable to the digestion procedure.

QUALITY CONTROL

Laboratory Control Samples (LCSs) — A laboratory control sample must be prepared and
analyzed with every preparation batch of twenty (20) or less samples. Measure a 40mL of DI
water into a graduated cylinder. Add 5mL of concentrated HNOs; and 1mL of TM spike solution for
the initial spike (MS). Also add 2.5mL Odd Spike if minerals are needed. Dilute to 50mL.

Matrix spike/Matrix Spike duplicates (MS/MSD) — A matrix spike and matrix spike duplicate
sample must be prepared and analyzed with every preparation batch of twenty (20) or less
samples. Measure a 40mL aliquot of a well shaken sample into a graduated cylinder. Add 5mL of
concentrated HNO3 and 1mL of TM spike solution for the initial spike (MS). Also add 2.5mL Odd
Spike if minerals are needed. Prepare spike duplicates (MSD) in the same manner.

Method Blank (MB) — A method blank must be prepared and analyzed with every preparation
bateh of twenty (20) or less samples. Method blanks are prepared using the same reagents that
are used to digest samples, and is carried throughout the entire preparation and analytical
process. The blank is 45mL of DI water.

NOTE: Refer also to Appendix A at the end of SOP for all spiking solutions available and amount of each
solution to be added to the sample. With sample and spike solutions, volume of sample plus spikes
cannot exceed 45mL due to the addition of SmL acid. All metals of interest for all samples in the batch
must be included in the MS, MSD, and LCS).

12.4

12,5

13.0

14.0

141

The initial demonstration of Capability (IDC) is used to characterize instrument performance
and laboratory performance prior to analyses conducted by this method. Analysts new to running
the method need to perform initial demonstration as soon as possible after training.

To ensure QC per every 20 samples when only 12 are digested at a time due to carousel size

constraints the first carousel is set up with the MBLK and LCS plus ten samples and the second
carousel is set up with the MS and MSD plus the remaining 10 samples for a full batch.

REPORTING

For reporting refer to the most current revision of SOP # 209.

DEVIATIONS FROM THE REFERENCE METHOD

Deviations from the referenced method SW-846 3015:
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14.2 Filters are not treated with HNO3 unless the target analytes are Al, Co, Mo, V, K, Mg, Na, and Ca.
__ The accumulated method blank data shows that the filters_do_not contain other traces of metals_.
besides listed above. The filter treatment might be changed if the contamination problem traced to
the filters arises.

14.3 Calibration of MW MPS 1000 is done at working range 20 to 60% power setting.

15.0 METHOD PERFORMANCE

15.1 Refer to EMT SOP # 109, 111, 118 and 119, analysis by ICP-MS and ICP-AES, for method
performance.

15.2 Method performance is detailed in the EMT Quality Assurance Manual, which includes sections on
Method Startup, Reporting Limits, Method Detection Limits (MDLs), Method Control, and Initial
Demonstrations of Capability (IDC).

16.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

16.1 Clean up acid spills by neutralizing the spill and disposing of it with the materials in the spill kits.

16.2 Dispose of all acid wastes (samples, expired standards, rinse solutions, etc) in the Nitric acid
(HNO,) waste containers on the counter in the rear of the 8100 N. Building. A licensed waste
hauler picks up the collected waste.

16.3 Old standard bottles to be disposed of (after solution poured off into the acid waste container)
should be generously rinsed three times with water before being discarded. Many of the

polypropylene containers can be recycled after rinsing.

16.4 Refer to EMT “Quality Manual” for samples disposal used in this SOP.

17.0 TABLES, DIAGRAMS, FLOW CHARTS, INSTRUMENT MAINTENANCE

17.1  Refer to Appendix A for the Spike preparations and standards holding times.

17.2 Refer to Appendix B for Calibration of MPS 1000.

' 17.3 Refer to Appendix C for Miprowave power measurement for Calibration of MARS 5 microwave.
17.4 Refer to Appendix D for MARSS-Temperature Calibration- RTP-300 Plus. |

17.5 Refer to Appendix E for Microwave operating power setting.

17.6 Refer to Table 1 for Event Sequence/Procedure.

17.7 Fume hood needs to be cleaned and vacuumed daily to ensure proper function and to prevent
contamination.

17.8 Area must be kept clean and organized.

18.0 REFERENCES
181 CEM Operation Manual, Model MARS 5

18.2 CEM Operation Manual, Model MSP 1000
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18.3. Laboratory Quality Assurance Manual, Environmental Monitoring.& Technologies,-iInc.,-8100.North
Austin Avenue, Morton Grove, IL 60053-3203.

18.4 SW-846, Test Methods for Evaluating Solid Waste
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Appendix A

Products)

Spikes for the ICP and ICP-MS are labeled as TM-## for total metals spike, O-## for the odd spike
(minerals) and Gold, and L4 for Lucent spike. The ## refers to a sequential numbering system started
from 01 and one digit is added each time the spike is re-made to give each solution a unique lot number.
As example, a current solution of odd spike (0-44) when it is re-made the new solution will be O-45. All
solutions of spikes have a shelf life (expiration date) of three months at which time they need to be re-
made. Each solution, elements contained, and preparation sequence are outlined below for each
individual solution. All solutions to be put into reagent books and labeled according to SOP for each prep

ICP and ICP-MS Spike Solution Preparation for Methods 3015, 3050, and 3051 (Including E-

method.
TM (Total Metals) Spike Preparation:
Total
Compound/Standard (from volume Spiked sample
individual stock solutions): Initial conc. (mg/L): |mL used:| {mL): Final Conc. (mg/L): [value (mg/L):
As,Ba,Cr,Cu,Mn,Ni,Pb,Se,S
b.Ti.Tl, & Zn 1000 10 50 1.0
Fe & Sn 10000 1 50 1.0
Ag, Be, & Cd 1000 1 200 5 0.1
B 1000 5 25 0.5
P 10000 5 250 5.0 .
HNO3 Conc. 20 10 % NA
{(Use 1mL of spike per 50mL of sample)
O (Odd Metals) Spike Preparation:
Total
Compound/Standard (from : volume Spiked sample
individual stock solutions): Initial conc. (mg/L): |mL used:| {mL}): Final Conc. (mg/L). Ivalue (mg/L):
Al, Co, Mo, & V 1000 4 20 1.0
Ca, Mg, K, & Na 10000 2 200 100 5.0
HNO3 Conc. 20 10 % NA
(Use 2.5mL of spike per 50mL of sample) '
QO (Odd Metals for gold) Spike Preparation: /
Total
Compound/Standard (from volume Spiked sample
individual stock solutions): Initial conc. (mg/L): |mL used:| (mL): Final Conc. (mg/L): |value (mg/L):
Au 1000 5 100 50 1.0
HNO3 Conc. 10 10 % NA
(Use 1mL of spike per 50mL of sample)
L (Lucent Metals) Spike Preparation:
Total
Compound/Standard (from volume Spiked sample
individual stock solutions): | Initial conc. (mg/L): |mL used:| (mL): Final Conc. (mg/L): |value (mg/L):
Bi, Pt, Sr, & Ta 1000 5 100 1.0
Pd and Te 10000 0.5 50 100 1.0
HNO3 Conc. 5 10 % NA

{Use 1mL. of spike per 100mL of sample)
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1.1

1.2

1.3

14

1.5

1.6

1.7

1.8

1.9

Appendix B

Calibration of MPS 1000

Measure the power at 20%, 40%, 60% power setting

Weigh 1,000.0 g+/-0.1g of reagent water into a 1L Teflon beaker and equilibrate to room
temperature (23+/-2 °C). Measure temperature to +/-0.05 °C.

Place the covered beaker in the microwave oven for 2 minutes at the desired partial power setting.

. The unit's exhaust should operate normally.

After 2 min remove the beaker from microwave, immediately insert stirming bar and stir vigorously
on the stirring plate. '

Within the first 30 seconds measure and record the temperature to +/-0.05 °C. (A new sample
should be used for each measurement. If the water is reused both the water and the beaker must
have retumed to 23+/-2 °C).

Calculate absorbed power for each power setting:
Power (Watt) = (Change in Temperature [°C]) X (34.86)

Construct 2-point line by plotting power in Watts versus 20% and 60% power setting. Using 2-
point line determine the power “watt” corresponding to 40% power setting. The measured power
“watt” at 40% setting should not differ more than 10 W from the value obtained from the line.
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1000

Concentration [Wati)

If the difference is more than 10 W, perform the multiple point calibration using points clustered
around the working power ranges in 10% power increments to determine non-linear deviation in
any region. :

Check power “watt “ at 40% for MPS 1000 quarterly. If the measured absorbed power does not
comrespond to the specified value from the calibration within +/-10 W, the entire calibration should
be reevaluated.
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Appendix C

Microwa;ce_ power measurement for Calibration of MARS 5 microwave

1.1 Install the turntable in the microwave cavity.

1.2 With the main menu displayed, highlight “Load method”. Press the “SELECT” key. The “Directory
Menu” screen will appear.

1.3 Use the amow keys to highlight “CEM Directory”. Press the "SELECT" key. The “CEM Menu”
screen will appear.

14 Use the arrow keys to highlight “1200W Power Test". Press the “SELECT “ key to return to the
main menu. '

1.5  Place 1000mL of ambient température (18-22 °C) de-ionized water in a 1000-mL Teflon beaker.
1.6 Using a thermometer with 0.1 C gradations, measure and record the initial water temperature, Ti.
Ensure that the thermometer is immersed {to its indicated immersion line prior to reading thg

temperature.

1.7 Remove the thermometer from the beaker. Carefully place the beaker in vessel #1 position on
turntable. '

1.8 Gently close the door to avoid spilling any of the water.

19 Press “Start”.

1.10 At the end of the programmed time (2 min.), remove the beaker from the microwave cavity. Stir
the water thoroughly for 30 seconds, then measure and record the peak temperature reading. This
is the final temperature Tf. The microwave power output is calculated as follows:

Power in Watts = 35(Tf- Ti)

1.11  Ifthe measured power is below 1020W, repeat the microwave power measurement. If the power
remains less than 1020W, the instrument is not producing adequate microwave power at the
1200V selection.

1.12 Repeat steps 1.2 through 1.9 for the 600W power test.

1.13  If the measured power is below 510W, repeat the power measurement. If the power remains less
than 510W, the instrument is not producing adequate microwave power at the 600W selection.

1.14  Ifthe instrument is not producing sufficient wattage, refer to the Troubleshooting Guide manual.
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11
1.2
1.3
1.4
1.5

1.6

1.7
1.8

1.9

B b

Appendix D
' MARSS5-Temperature Calibration- RTP-300 Plus

From the Main Menu, press the “SETUP" key.

Using the arrow keys, highlight “Select Sensor”. Press the “SELECT" key.
Using the arrow keys, highlight “Temperature sensor”. Press the “SELECT" key.
Using the arrow keys, highlight “RTP-300Pius”. Press the “SELECT" key.

Using the arrow keys, highlight “Enter GF number”. Press the “SELECT” key.

Use the numerical keys fo enter the GF number printed on the RTP-300 Plus probe. Press the
“SELECT" key to retumn to the calibration screen.

Using the arrow kéyé. highlight Calibrate RTP-300 Plus”. Press the “SELECT” key.
Insert the RTP-300 Plus into the connector in the cénter of the instrument.

Place the RTP-300 Plus in a beaker of water. Using the numeric keyboard, enter the temperature
of the water as indicated on the thermometer.

Press the “SELECT" key. The “current temperature” on the screen should read the same as the
temperature entered in step 1.9.

If necessary, repeat steps 1.9 and 1.10 to verify proper calibration of the RTP-300 Plus.
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Appendix E

Microwave Qperating Power Settings:
References: CEM manuals for MSP 1000, and High-Throughput Pb application sheet.

MSP-1000 (050 W syster, - ot Vessel)

2 of Vessels: 6 8 9 10 12

Power Seftings: 3B%26% | 43%/29% | 46%30% | 50%/32% | 56%/34% [Wastewaters (20 minutes)

Powet Setting: . 33% 40% 43% 46% 53% Solids (10 minutes), Current

MSP-1000 (950 W system) for 36 sample carouse! (60 minttes)

= of Vessels: 8 12 16 18 20 24 28 32 36
Powe Selling: 9% . 13% 18% . 20% 22% 27% 31% 36% 40%

Settings based on 1.57 times more wattage than MDS-2000 and MDS-81D in which studies were done (0.663% Y of MDS-2000)
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Table 1

) Event Sequence / Procedure:

Sample pick-up, login, preservation, and labeling
Microwave EguigI ment calibrated
Vessels needed <|:leaned and dried
Set-up digestion batch, add all rl1eeded QC samples and spikes

Place all samples in carL_useI. balance if needed
Digest sar:\ple batch
Allow sampl>les to cool

Enter all information to IOmega and print labels

Pour samples into Iabeled:containersl filter if needed

Give digestates to analysts for metals determination -
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METHOD 200.7. DETERMINATION OF METALS AND TRACE ELEMENTS IN WATER AND WASTES

BY INDUCTIVELY COUPLED ARGON PLASMA OPTICAL EMISSION SPECTROMETER (ICP-OES)

1.0

1.1

1.2

2.0

2.1

22

23

2.4

3.0

4.0

4.1

4.2

SCOPE AND APPLICATION

The analysis by ICP-OES allows the determination of the target elements with high precision
(uncertainty in the low percentage range) and/or high sensitivity.

Inductively coupled plasma-atomic emission spectroscopy (/CP-OES) determines trace metals fn
an aqueous solution. The method is applicable to all of the elements found in the table in
Sec.17.1.

SUMMARY OF METHOD

Samples must be solubilized or digested using appropriate sample preparation methods (refer to -
the digestion method for the sample size).

The analysis in this method involves multi elemental determinations by /ICP-OES using sequential
or simultaneous instruments. The instrument spectrometers measure characteristic atomic-line
emissions with photomultiplier tubes (PMT). Aqueous samples are nebulized with Argon gas and
the resulting aerosol flows through the spray chamber to eliminate large droplets. After the
chamber the aerosol is carried to the torch where it is dried, atomized, and ionized in the plasma
that is produced through radio frequency coupling. The excited atoms release specific
wavelengths of light as they lose energy gained in the plasma producing element specific
emission spectra. The spectra of light emitted are dispersed by a grating after entering the optics
through the entrance slit and the intensities of the line spectra are monitored at specific
wavelengths by the PMT where photocurrents are processed, integrated, and put into
concentrations (mg/L of atoms present) by a computer system.

Background correction is required to compensate for variable background contribution by
interfering structure near the analyte of interests' wavelength. Background must be measured
adjacent to the analyte wavelength during analysis where the least amount of background
structure present. The background correction subtracts out the raised baseline found at the
correction point chosen to eliminate false positive results. Inter-element corrections may also be
used as background corrective measures when spectral overfaps develop from high
concentrations of interfering elements.

Samples after preparation (digestion) become 50mL of acidified solution ready to be analyzed. 5
to 15mL of solutions are placed on the instruments' auto sampler and the sequence is
programmed into the computer to set up the batch run.

DEFINITIONS

Refer to EMT “Quality Manual” for definitions of terms. No definitions unique for the test.

SAFETY

Liquid argon represents a potential cryogenic and suffocation hazard and safe handling
procedures should be employed at all times when handling liquid argon tanks and fittings. .

The ICP instrument is fully interlocked to prevent user exposure to harmful electrical voltages,
radio frequency emissions, ultraviolet radiation, high temperatures and other hazards. At no time
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should the operator éttempt to disable these interlocks or operate the instrument if any safety
interlock suspected to be disabled.

4.3  Always add the concentrated acid slowly to the water (not water to acid) to avoid a reaction.

4.4  All samples handled should be considered hazardous and the appropriate PPE should be worn
when running this test (safety glasses, gloves, and a lab coat).

4.5 Each chemical compound used in this method should be treated as a potential health hazard.
MSDS for chemicals are kept at the front desk of 8100 N Austin building. Be aware of the
hazardous effects of Hg and the reagents when inhaled or contacted with skin.

4.6 The use of laboratory equipment and chemicals exposes the analyst fo several potential hazards
and good laboratory technique and safety practices should be practiced at all times including the
use of safely glasses, laboratory coats and acid resistant gloves when handling samples or
reagents, or when in the vicinity of others handling these items.

4.7 Spilled samples and reagents should be cleaned up from laboratory surfaces immediately. Acidic
and Alkaline spills should use spill kit "pigs” for caustic spills.

4.8  All additional company safety practices and procedures should be followed at all times.
4.9  Also refer to Chemical Hygiene plan in 8100 Conference room.

NOTE: Please refer to the latest version of EMT" s Chemical Hygiene Plan (CHP) for more
comprehensive and authoritative safety information. The information provided in this section is to be used
as guidance. The information given in the CHP supercedes the information provided here.

5.0 SAMPLE COLLECTION, PRESERVATION AND STORAGE

5.1 Samples are to be collected in metal free containers such as glass quart jars or plastic pint jars
with plastic or Teflon lids. '

52 All glassware used in the lab for metals should be cleaned with NOCHROMIX and/or soaked in
10% HNOj; and rinsed thoroughly with DI water before use.

53 To delay the chemical and biological changes that inevitably continue after the sample is removed
from the parent source, a preservation technique is required. Metal ions may precipitate as
hydroxides or form complexes with other constituents. Cations or anions may change valence
states under certain reducing or oxidizing conditions while other constituents may dissolve or
volatilize with the passage of time. Metal cations may also absorb onto surfaces of the container
(glass, plastic, etc.), such as iron and lead. Preserve the liquid and extract samples for metals
analysis to a pH < 2 with HNOj;, which keeps the metal ions in solution and delays the ionic
exchange between the metallic ions and the surface of the container.

5.4 Preserve drinking water samples with HNOj3 to pH < 2 for at least 16 hours before the analysis.
Check pH immediately prior to analysis to ensure that the samples were properly preserved. If for
some reason the sample pH is verified to be >2, add more acid and hold the sample for 16 hours.
Then verify the pH is < 2. Turbidity should also be measured for all drinking waters, since samples
with turbidity of up to 3 NTU can appear clear to the unaided eye.

§.5  All samples should be preserved as soon as possible after collection and kept on ice if not
- preserved. After receipt, samples are to be logged in and stored in the login cooler at 4 °C.
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5.6  Even though the holding time for metals is 8 months, it is best to analyze the samples as soon as
possible after collection or preparation.

6.0 INTERFERENCE

6.1 Spectral Interferences - caused by overlap of a spectral line from another element, or unresolved
overlap of molecular band spectra, background emission from continuous or recombination
phenomena stray light from the line emission of high concentration elements.

6.1.1

6.1.2

6.1.3

Spectral overlap may be avoided by using alternative wavelength or computer-corrected by
measuring the interfering elements and use IEC's (inter-element correction factors).

Unresolved overlap (OH on both Be and V) requires selection of an alternate wavelength or
analysis on ICP-MS.

Background contribution and stray light from high-concentration elements (many samples
with high levels of various elements showing up across spectra) can usually be compensated
by a background correction adjacent to the analyte line.

6.2  Physical Interferences

6.2.1

6.2.2

Physical interferences are effects associated with the sample nebulization and
transport processes. Changes in viscosity and surface tension can cause significant
inaccuracies, especially in samples containing high dissolved solids or high acid
concentrations. Differences in solution volatility can also cause inaccuracies when
organic solvents are involved. Diluting the sample that minimizes the matrix
interferences can reduce the physical interferences.

Samples with high dissolved solids can cause salt buildup at the tip of the nebulizer or
torch injector tip which affects aerosol flow rate and may cause instrumental drift.
Diluting the sample, changing the nebulizer, and removing salt buildup by cleaning the
torch and the injector tube could reduce the problem. Adjustments on argon flow and
pump rate could improve the instrument performance, it is generally only a short-term
fix until the system is thoroughly cleaned.

6.3 Chemical Interferences

6.3.1

6.3.2

Chemical interferences include molecular compound formation, ionization effects, and solute
vaporization effects.

Chemical interferences are highly dependent on matrix type and the specific analyte element.
Chemical interferences can be minimized by matrix matching, and by standard addition
procedures. -

6.4 Memory Interferences

6.4.1

6.4.2

Memory interferences result when analytes in a previous sample contribute to the signals
measured in a new sample. Memory effects can result from sample deposition in the uptake
system and from the buildup of sample material in the plasma torch.

Flushing the system with a rinse blank between samples can minimize memory effects. A
rinse period of at least 60 sec. between sample and standards is required. Continued
memory problems warrant a cleaning of the sample uptake system, possibly including the
torch if a build-up of material is observed.
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6.4.3  Samples with an analyte reading of greater than 20 mg/L may cause a memory effect (Ag,
Mo, Ba, and Na seem to get “stuck” often, requiring long rinse-outs and baseline checks prior
to continuing the analysis)
7.0 EQUIPMENT AND SUPPLIES
71 Argon gas supply: Industrial argon, grade 5, 99.998% purity.
7.2 Auto pipettes: In ranges from 1 to 10mL, to be calibrated monthly to a tolerance of 0.6% at fixed
settings on the 5 and 10mL pipettes.
7.3 Electronic Analytical balance “Sartorius AC-210S”, capable of wenghlng to the nearest 0.0001g.
The balance should be calibrated daily when in use.
7.4 Inductively coupled argon plasma optical emission spectrometer (ICP-OES)-computer controlled
with background correction and IEC capability-/CAP-6300, computer, printer, and auto sampler. -
8.0 REAGENTS AND STANDARDS ,
8.1 Reagents and Standards Labeling Requirements.
- 8.141 Container of commercially bought standard and reagent must have label with
Standard/Reagent Name, Initial Concentration, Manufacturer, Lot Number, Expiration Date,
Date Received, and Date Opened.
8.1.2  Container of prepared solution must have label with Name of Solution, Concentration,
Expiration Date and Traceability to the preparation.
8.1.3 Reagents and Standards Log Book must have the following information: Standard/Reagent

Name, Manufacturer, Lot Number, Date Opened, Expiration Date, Initial Concentration, Initial
Volume, Final Volume, Final Concentration, Initials of Person received and prepared the
solution.

NOTE: Follow the expiration date listed on the stock reagent or listed below by prepared reagent.
Re-order reagents and stock solutions as needed.

NOTE: Low trace metals grade reagents and certified standards shall be used in the test

8.2

8.3

Blanks: Two types of blanks are required for the analysis of samples. The calibration blank is used
in establishing the analytical curve and the method blank is used to identify possible contamination
resulting from either the reagents (acids) or the equipment used during sample processing
including fiftration.

8.21

8.2.2

The calibration blank is prepared by acidifying reagent water to the same concentrations of
the acids found in the standards and samples. Prepare a sufficient quantity to flush the
system between standards and samples. The calibration blank will also be used for all initial
(ICB) and continuing calibration blank (CCB) determinations.

The method blank must contain all of the reagents in the same volumes as used in the
processing of the samples. The method blank must be carried through the complete
procedure and contain the same acid concentration in the f nal solution as the sample
solution used for analysis.

Certified individual and custom blended standard stock solutions traceable to NIST for all analyles
of interest.
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8.4
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8.7
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9.5

9.6

9.7

DI water, ASTM type Il

Nitric acid (concentrated), HNO;

Standards Preparation. See tables in Sec.17.2 and 17.3. Standards need to be re-made according
to the following schedule: <1 mg/L - monthly. 1-20 mg/L — every 3 months. 20-300 mg/L- every 6
months. 300-1000 mg/L standards - every 12 months.

The IEC standards 100 mg/L are prepared by adding 1mL of 1000 mg/L interfering element
solution to a 100-mL flask with DI water and 10 mL of HNO; conc., and diluting to mark. Be careful
not to include more than one interfering element for one analyte of interest in each {EC solution.
Multiple IEC solutions might be needed for multiple analytes of interest.

CALIBRATION AND STANDARDIZATION

Calibrate instrument daily starting with calibration blank (Standard#1), proceéd through 4 multi-
element standards (refer to Sec.17.2). The calibration equation formula is in Sec.11.1.

The correlation coefficient for the calibration needs to be > 0.995 for all elements. If the coefficient
is lower for any needed element, the instrument needs to be re-calibrated for any needed
elements included in the run before analysis can begin. If calibration fails again, probiem needs to
be investigated and corrected. There could be contamination in the blank, one of the standards
may be diluted wrong, or the instrument uptake system may not be functioning properly (the last
two should effect all elements, a contamination or memory effect may only effect one element)

The Initial calibration verification, ICB and ICV should be analyzed immediately following the initial
calibration. To be acceptable an ICB shouid be <IDL (as +/-3 SD of calibration blank). The ICV is
prepared from an independent (secondary source) material at mid-range of the calibration curve
and the recovery of the ICV must be within 95 -105% and the %RSD of the 3 replicates needs to

be < 3%.

The continuous calibration verification, CCV, should be analyzed following the initial calibration
verification, at the end of the run and after every tenth injection/sample. The CCV is made from
the same material as the calibration standards at mid-range of the calibration curve; the recovery
must be within 95 -105%.

The continuous calibration blank, CCB, should be analyzed after every tenth injection/sample, and
at the end of the sample run. To be acceptable the CCB should be <IDL (as +/-2 SD of calibration
blank). If out of range analyze 2 more times and average all 3 results. The average of 3 shouid be
within the limits.

Low Level check standard (PEM = Performance evaluation mix) should be analyzed at the
beginning of the analytical run. PEM recovery must be within 80 -120%.

If the calibration cannot be verified within the specified limits, reanalyze failed QC sample. If the
second analysis fails, the analysis must be discontinued and the cause of failure determined and
corrected. The instrument should be recalibrated. All samples following the last acceptable CCV or
CCB and prior to a failed CCV or CCB must be reanalyzed. Acceptable calibration verification
standards and blanks for all analytes of interest must bracket samples. The results can be
reported only if the CCV and CCB fail high and the failed analytes are not detected in samples.
Failure of the ICV or CCV generally is due to a bad calibration or instrumental drift. A CCV after
the samples with high viscosities may be suppressed, which can be re-checked once after
allowing for a rinse-out. If passing on the re-check, prior samples should be run with dilution or
checked with a bench spike for matrix effects.
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10.0 PROCEDURE

10.1  Background Correction Setting

10.1.1 To set the background correction point, analyst(s) will need to scan numerous sample types

and matrices that will normally be run as well as mixed interferent standard solutions for all
wavelengths that will be run. '

10.1.2 The various scans should be overlaid with a blank solution (baseline solution) to find where

the interferent peaks or raised backgrounds will occur near the wavelength of interest. The
background point should be selected to the left or right of the analytical zero where no
interfering structure occurs.

10.1.3 The background point must also lie far enough away from the analytical zero (exact analyte

wavelength) so that a high sample concentration with a large peak will not "self-subtract” itself
if the analytes' peak itself hits the background point.

10.1.4 Two background points are not recommended except in special cases to eliminate a sloping

10.2

10.3

104

10.5

10.6

10.7

10.8

background, as dual points will decrease sensitivity.
Tum on hoods and chiller systemns.
Bring up the computer software.

Start the instrument by igniting the plasma (also refer to manufacturer’s instrument manuals for
instrument specific instructions) '

Set instrument to operating conditions (nebulizer pressure, pump rate, Argon flows, etc.) needed
for the day’s analysis, method run, and let warm-up (generally a haif an hour is sufficient)

Perform any needed diagnostic stability tests (refer to manuals) and align spectrometer

Proceed to type in samples-to be run in Auto sampler table, pour out samples and add into
appropriate positions in auto sampler rack.

Proceed with samples analysis.

10.8.1 Wastewater Total Metals

10.8.1.1 Unlike the drinking water and dissolved samples (see below), the digested wastewater

samples can be put directly onto the instrument and run after sample prep is complete.

10.8.1.2 Refer to digestion methods and SOP’s regarding the prep of wastewaters for digestion

(Method 3015, SOP #101).

10.8.2 Drinking Water

NOTE: Drinking waters run without digestion are to be run with 1% HNO; standards and blanks, all
other analysis uses 8% HNO;.

10.8.21 To determine whether digestion.of the-sample is required, the turbidity of the acidified

sample must be measured using an approved method and only after preservation is
complete (SOP #064). Preservation is complete after the acidified sample has been held
for 16 hours. Before sample processing is started, sample pH must be verified o be less
than 2. If pH greater than 2, acidify sample to < 2 and wait 16 hours to do turbidity
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screen. Document the pH of the sample in the turbidity book (refer to SOP #064 and
Turbidity Methods).

10.8.2.2 For the “direct analysis” of total recoverable analytes in drinking water samples
containing turbidity <1 NTU, add an appropriate volume of (1+1) HNO; to an unfiltered
acid preserved sample aliquot to adjust the acid concentration of the aliquot to
approximate a 1% (v/v) HNOj; solution (add 1mL concentrated HNO; to 99mL of
sample). An allowance for sample dilution should be made in the calculations.

10.8.2.3 For thé determination of total recoverable analytes in drinking water samples with >1
NTU turbidity, transfer 100mL aliquot from a well mixed, acid preserved sample to a
250mL Griffin beaker (smaller sample aliquot volumes may be used when necessary).
Set up additional beakers for biank, fortified blank, sample spike and spike duplicate.
10.8.24 Add 2mk (1+1) HNO; and 1.0mL of (1+1) HCI to the beaker.

10.8.2.5 Place the beaker on the hot plate for solution evaporation.

10.8.2.6 Réduce the volume of the sample aliquot to about 20mL by gentle heating at 85 °C
uncovered and 95 °C covered with a watch glass.

10.8.2.7 Reflux the sample for additional 30 minutes on the hot plate and allow the beaker to
cool.

10.8.2.8 Quantitatively transfer the sample solution to a graduate cylinder and bring the volume
to 50mL with DI water (bring to 25mL of the volume if iow level needs to be achieved).

10.8.2.9 Filter the sample if suspended solid is present.
10.8.3 Dissolved Metals

10.8.3.1  For the determination of dissolved analytes in ground and surface waters, unpreserved
sample should be filtered through 0.45um membrane filter. Acid preserves the samples
to match the matrix of the calibration standard only after the filtration. Add 5SmL of
concentrated HNO; to 45mL of sample to matrix match and analyze. Allowance for
sample dilution should be made in the calculation.

10.8.3.2 To reduce potential interferences, dissolved solids shoﬁld be <0.2% (w/v).

10.8.3.3 Dilute the samples to reduce the physical interferences.

10.8.3.4 Salt buildup at the tip of the nebulizer due to high dissolved solids affects aerosol flow
rate and causes instrumental drift. This could also be controlled by diluting the samples

high in salts and dissolved solids.

10.8.3.5 If a precipitate is formed during acidification, transponrt, or storage, the sample aliquot
must be digested according to Drinking Water digestion method.

10.8.3.6 Use Drinking Water digestion method if low level needs to be achieved.
10.9 Shutdown
10.9.1 After sample run complete and final QC checks are verified to be acceptable, allow

instrument to flush out any sample residue (turning up pump rate and nebulizer gas flow also
aids in cleaning system).
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10.9.2 By alternating between rinses such as 9% HNO; DI water and matrix blanks most residues

should be removed. Allow longer time if samples with high levels of analytes were run.

10.9.3 Shutdown and turn off instrument according to instrument manual (usually left in “stand- by”

mode).

10.9.4 Preventive maintenance should include: minimum weekly check of pump tubings, inspection

of torch & injection tube, and nebulizer changing.

10.9.5 Document all the actions in the maintenance book. More frequent maintenance shouid be

done if necessary. Refer to manufacturer’s manual book.

10.10 Appendix A contains “Event/Sequence Procedure”.

11.2

1.3

12.0

121

12.2

CALCULATIONS

Calibration equation formula:
Concentration = (slope) (Intensity) + Y Intercept.

The final result is calculated as follows:

Final concentration of analyte (mg/L) = AxBxC

mL of sample digested

Where:

A = Instrument reading (mg/L) .

B = Final volume of digested sample (if digested) in mL.

C = any secondary dilution factor after digestion

Calculation of the common quality control parameters (e.q., percent recovery, percent difference,

relative percent difference (RPD), and relative standard deviation (RSD)), are given in the EMT
Laboratory Quality Assurance Manual.

QUALITY CONTROL

Duplicate sample (DUP) must be analyzed at a frequency of one per batch. Duplicates must
have a Relative Percent Difference (RPD) of < 20%.

Control charts are to be generated for LCS, MS/MSD % recovery and RPD.

12.2.1 The limits generated in the laboratory should be used for the data evaluation if they are more

stringent than the pre-established limits. The control limits should be updated semiannually.
Control charts should be reviewed monthly for systematic trends.

12.2.2 'i'he control charts are put into a tabulated spreadsheet after creation from the LIMS system

12.3

and stored also on the "G" drive in the "&Exceldoc” folder in the subfolder "contro! limits” for
easy reproduction and analyst review.

IEC K, Coefficient calculation Verification: Every six months the IEC K, coefficients need to be
verified and corrected if needed. To verify the IEC corrections individual 100 mg/L solutions of
known interfering elements are analyzed as samples with the current IEC corrections turned off.
All negative or positive results greater than MDL for any element is suspect of needing an IEC.
The suspect interferences should coordinate with the initial IEC set up and the continuing IEC
check standards. Each suspect result is the interference caused by the 100 mg/L element on a
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given analyte. These values need to be divided by 100 and entered into the instrument as the K,
correction value. Both positive and negative results are to be used and entered as positive or
negative in the K, value. In this fashion, all IEC's and K, values are refreshed, verified, and
checked every six months.

12.3.1 For example, upon running 100 mg/L solutions of Cu and Ni as "unknowns" the following

occurred: On the 100 mg/L Cu solution Ag had a reading of - 0.082 and Cd had a reading of
0.040 mg/L

12.3.2 On the 100 mg/L Ni solution Ag had a reading of 0.065 mg/L..

12.3.3 Both readings for Ag and Cd are greater than MDL, so |EC is suspect. The K, values needed

are: -.00082 for Cu and .00065 for Ni interferences on the Ag analyte and 0.0004 for Cu
interference on the Cd analyte.

12.3.4 After all updates are loaded into the instrument, the appropriate IEC check solutions need to

124

12,5

12.6

12.7

12.8

12.9

be made and the checked to verify the corrections prior to analysis for the day.

Inter Element Correction (IEC) solution is analyzed daily at the beginning of the first analytical
run to verify the inter element interference (K,) correction factors. 100 mg/L interfering analytes
should have a recovery within 90-110% to correctly calculate IEC factors. The measured
concentration from interfering analytes should be within +/- 2 X MDL. If outside this range, the
correction factor needs to be modified and the analyte re-run to ensure new correction is
appropriate. Samples run with the wrong correction factor will calculate erroneous results for the
sample when the interfering element is present in a high enough concentration to cause a
significant effect to the raw value. Changes for correction factors need to be put on cover sheet
included with run data.

Laboratory Control Sample (LCS) should be analyzed with each batch of 20 samples or fewer.
The recovery of any analyte of interest must be within 85-115% or within the established control
limits (whichever is more sfringent). Batches with a LCS outside limits will need to be re-digested
and re-analyzed. Failed LCS could be a prep problem or indicative of instrument-drift. The problem
needs to be investigated and documented.

Linear dynamic range (LDR) must be established for all elements. A minimum of 6 evenly
spaced standards in the concentration range from 0 to 500 mg/L are run to see when the linearity
fails, which is when the standard recovery drops below 10% of the target value. The standard prior
to the failed standard is the upper limit of the LDR. If a more precise value is needed, another
curve with more closely spaced concentrations around the initial LDR may be run to narrow the
result down. A low level standard near PQL needs to be included with the LDR study to prove
linearity at the low end of the calibration. The LDR needs to be verified every six months or
whenever a change in the instrument performance observed. The samples containing analytes of
interest or interfering elements above LDR need to be diluted.

Matrix Spike is analyzed at frequency of one MS per 20 samples. Acceptance recovery range for
MS/MSD is 70-130%. Acceptable RPD limit is < 20%. Use in house generated limits if they are
more stringent than the preset limits.

Method Blank (MBLK) should be analyzed one per batch of 20 samples or fewer. When MBLK
values exceed 10% or more of the analyte level determined for a sample or 2.2 of the MDL for that

‘analyte (whichever is less), the samples needing the failed analyte should be re-digested and

reanalyzed unless the samples needed are non-detect for that analyte. A failed blank may be
indicative of a baseline drift or contamination in the sample prep. Continuation of a problem will
need to be investigated and documented.

Samples out of range need to be checked for matrix, memory, or background interferences
through the use of Dilution Test or MSA.
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12.10 Dilution test can be applied if the concentration of analytes in the solution at least x 10 times the

MDL level. The results from different dilutions should agree within 10%. RPD > 10% indicates
matrix specific problem.

To verify matrix interference perform bench spike. The level of spike needs to be at least 20 x
MDL or 50-150% of sample background, whatever is higher. The ratio spike volume to sample
volume should not exceed 1:10. The recovery of post-digest spike outside of 85-115% indicates
matrix effect. The samples with matrix specific problems need to be flagged when reported.

Failure of all metals in MS might be a sign of a digestion error or failure to spike sample. Re-
digest the sample with the failed MS if the problem is not matrix related. If the sample does not
appear to be inhomogeneous, the problems might be the uptake system. The problem needs to be
located, addressed and documented. If the second digestion fails, the data may be reported with a
note explaining the nature of the problem.

For Quality Control Samples with Limits and Frequencies see Sec 17.4

REPORTING

For reporting refer to the most current revision of SOP # 209.

DEVIATIONS FROM THE REFERENCE METHOD
Samples with non-detect analytes and associated with ICB/CCB < 2.2 x MDL can be reported.

MDL may be based on IDL of 200.7, 6010B, or MDL. Whichever is highest is used for MDL and
PQL determination to ensure value is not unreasonably low. '

Standard solutions are prepared in 9% HNO3 to match the samples matrix after the digestion. '
Requirement to analyze low level check standard is incorporated to comply with NELAC standard.

Analytes above calibration range but within 90% of Linear Dynamic Range will be reported with
flag.

If CCV fails in the first attempt re-run CCV one more times. If the re-runs of CCV fail low, correct
the problem, document it, re-calibrate and prior sample section needs to be re-run for failed
analytes. If initial check or re-runs of CCV fails high, may report elements in the section as long as
they are non-detected or less than reporting limit.

METHOD PERFORMANCE

All files for the IDC's, MDL's, LDR's, and IDL’s are tabulated and stored on the network drive
directory of "G" in the file "&Exceldoc” under each of their representative instrument and file type
headings.

The Instrument Detection Limit (IDL) is determined by running calibration blank 7 to 10 times.
The IDL is calculated as standard deviation of replicates multiplied by 3.

Demonstration of Capability (DOC) should be performed for all analytes of interest prior to
analyses conducted by this method. DOC need to be repeated every time there is a change in
samples preparation, instrumentation, or personnel. Four standards at a concentration ~ 10 times

MDL should be prepared and analyzed as regular samples. The source of the spiking solution
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should be unassociated with the source of calibration standards. The % Recovery for each
replicate must be within 80-120% and the RSD % must be 20% or less for the study to be
acceptable. .

Method detection limit (MDL) study should be performed annually for all analytes of interest. The
matrix used for MDL study should contain analytes at level 2-4 times of anticipated MDL. The
study is performed following SOP # 218 “MDL study guidance”. Reporting limit is established as ~
3 times the MDL. If calculated MDL is lower than the IDL, the IDL value is considered the MDL.

Method performance is detailed in the EMT Quality Assurance Manual, which includes sections on
Method Startup, Reporting Limits, Method Detection Limits (MDLs), Method Control, and Initial
Demonstrations of Capabiiity (IDC).

POLLUTION PREVENTION AND WASTE MANAGEMENT

Dispose of all acid wastes (samples, expired standards, rinse solutions, etc.) in the HNO; waste
acid container located on the counter at the rear entrance of 8100 N. Austin. A specialized waste
hauler then picks up the waste.

Clean up all spills of acid properly by neutralizing the spill and disposing of it.

Old standards’ containers should be rinsed generously 3 times with tap water before disposing.
Many of the polypropylene containers can be recycled after rinsing.

Refer to EMT “Quality Manual” for samples disposal used in this SOP.

TABLES, DIAGRAMS, FLOW CHARTS, INSTRUMENT MAINTENANCE

Elements
Element Chemical Abstract Services Registry
Numbers (CASRN)

Aluminum (Al 7429-90-5
Antimony (Sb) 7440-36-0
Arsenic (As) 7440-38-2
Barium (Ba) 7440-39-3
Beryllium (Be) 7440-39-3
Bismuth (Bi) 7440-69-9
Boron (B) 7440-42-8
Calcium (Ca) 7440-70-2
Cadmium (Cd) 7440-43-9
Chromium (Cr) 7440-47-3
Cobalt (Co) 7440-48-4
Copper (Cu) 7440-50-8
Gold (Au)

Iron (Fe) 7439-89-6
Lead {(Pb) ' 7439-92-1
Manganese {Mn) 7439-96-5
Magnesium (Mg) 7439-95-4
Molybdenum (Mo) 7439-98-7
Nickel (Ni) 7440-02-0
Phosphorous (P) 7723-14-0
Potassium (K) 7440-09-7
Selenium (Se) 7782-49-2
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Silver (Ag) 7440-22-4
Sodium (Na) 7440-23-5
Strontium (Sr) 7440-24-6
Tantalum (Ta)
Tin (Sn) 7440-31-5
Titanium (Ti) 7440-32-6
Thallium (Th 7440-28-0
Vanadium (V) 7440-62-2
Zinc (Zn) 7440-66-6
. 17.2 Initial Calibration of Standards
: . Total Final
Std |Compound/Standard: initial conc. mg/L |mL used:| volume: |conc. mg/L |Holding Time
. |Custom Blend Std 1:
Al, Sb, Cr, Au, Ma, Pd, Pt, Na,
Sn, Ti, As, Co, Cu, Mg, Mn, Nij1000 10 10
#5
Custom Blend Std 2: Ba, Be,
B, Cd, Ca, Fe, Pb, Li, P, K,
Se, Ag, Sr, TI, V, Zn 11000 10 1 liter 10
Be 100 1 3 Months
Fe 2000 20
HNO; . conc. 90 9%
Custom Blend Std 1: Al, Sb,
Cr, Au, Mo, Pd, Pt, Na, Sn, Ti,
\As, Co, Cu, Mg, Mn, Ni 1000 5 5
Custom Blend Std 2: Ba, Be,
B, Cd, Ca, Fe, Pb, Li, P, K,
#4 (Se,Ag, Sr, Tl V,Zn 1000 5 1 liter 5
And
CCV |Be 100 0.5 1 Month
Fe 2000 10
HNQO; cornc, 90 9%
Custom Blend Std 1: Al, Sb,
Cr, Au, Mo, Pd, Pt, Na, Sn, Ti,
\As, Co, Cu, Mg, Mn, Ni 1000 2.5 2.5
-|Custom Blend Std 2: Ba, Be,
B, Cd, Ca, Fe, Pb, Li, P, K,
#3 |Se, Ag, Sr, TV, Zn 1000 2.5 1 liter 2.5
Be 100 0.25 1 Month
Fe 2000 5
HNO; conc. 90 9%
Custom Blend Std 1: Al, Sb,
Cr, Au, Mo, Pd, Pt, Na, Sn, Ti,
As, Co, Cu, Mg, Mn, Ni 1000 1.26 1.25
Custom Blend Std 2: Ba, Be,
#2 B Cd, Ca, Fe, Pb, Li P, K, 1000 1.25 1 liter 1.25
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Se, Ag, Sr, Tl, V, Zn
Be 100 0.125 1 Month
Fe 2000 2.5
HNQO; conc. 90 9%
ICV (prepared from a source unassociated with calibration standards)
Total |Final Conc.
Compound/Standard: Initial conc. (mg/L): |mL used:| volume: | (mg/L): |Holding Time
Custom Blend Std 1: Al, Sb, Cr, 1000 5 5
Au, Mo, Pd, Pt, Na, Sn, Ti, As, .
Co, Cu, Mg, Mn, Ni
Custom Blend Std 2: Ba, Be, B,
Cd, Ca, Fe, Pb, Li, P, K, Se, Ag,
Sr, T, V, Zn 1000 5 5
100 1 liter 0.5 3 Months
Be
Fe 2000 10
HNO; conc. 90 9%
17.3 Low Level Check Standard
Initial conc. | mL Final conc. | Holding
Compound/Standard: mg/L used | mlL total mg/L Time
CCV Solution: Al, Sb, Cr, Au, Mo, Pd, Pt,
Na, Sn, Ti, As, Co, Cu, Mg, Mn, Ni 5 0.5 100 0.05
Ba, Be, B, Cd, Ca, Fe, Pb, Li, P, K, Se, . :
lAg, Sr, T1, V, Zn 5 0.05 1 Month
Be 0.5 0.005
Fe 10 0.1
HNQO; conc. conec. 9 9%

17.4 Quality Control Samples with Limits and Frequencies
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0C Type  Waters: Drinkwaters 0C Type  SW-846 (TCLP. Groundwater, solids)
Method 200.7 Method :6010B
IEC At start of day | II__I_E_C_ ~ JAtstartofday
</=t0 2 X MDL </=to 2 X MDL
ICv Al start of every run IICV At start of every run
vvithin 5% of TV within 10% of TV
ICB At start of everyrun _. _ hce N At start of every run
< 2 x STD Dev. ** </=to MDL or 3 x DL
‘CCv . IEvery 10 injections o 1 ' '_ 'CCV__ [Every 1Dinjections
wyithin 10% of TV within 10% of TV
'CCB Every 10 injections ' 'CCB Every 10 injections
< 2x STD Dev. ** /=to MDL or 3 x IDL
MBLK Every digestion batch o IMBLK IEvery digestion betch of 20
<f=MDL, in 2.2 X MDL, < 10% sample </=MDL, < 5% Regulatory ln'mt < 10% sample
LCS Every digestionbetch | ILCS _ IEvery digestion betch of 20
within 15% of TV within 20% of TV
MS Every digestionbetch _ ' [_MS N IEvery digestion batchot20 -
within 30% of TV - within 25% of TV
MSD Every digestion batch ' IMS_D_ o IEvery digestion betchof 20
within 30% of TV, 20% RPD within 25% of TV, 20% RPD
PDS As needed PDS As needed
Iin 10% of TV, or interference present | ' III‘I 15% of TV, or interference present

** if ICB or CCB fails, may rerun. If 2 nd check fails, run e third and average. If average fails,
correct problem and re- run samples _ '

*The results can be reported only if ‘the CCV and CCB feil high and the failed anﬂlytes are nat detected in samples.
18.0 REFERENCES

18.1 40 Code of Federal regulations, Appendix C to part 136, Inductively Coupled Plasma-Atomic
Emission Spectrometric Method for Trace Element Analysis of Water and Wastes. Method 200.7

18.2 ICAP 6000 Series ICP-OES Spectrometer. Operator Manual.

18.3 Laboratory Quality Assurance Manual, Environmental Monitoring & Technologies, Inc., 8100 North
Austin Avenue, Morton Grove, IL_60053—3203.

18.4 Method 200.7, Determination of metals and trace elements in water and wastes by ICP-AES.
Revision 4.4 May 1994. US EPA.

18.5 Technical Notes on Drinking Water Methods October 1994 -Section IV, Mandatory Method
Modifications
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APPENDIX A

Event Sequence / Procedure

Sample digestion by method 3015
Set up all samples after prep on Auto ;ampler and type into computer for run
(Also put into run log book)
Do any required maintenaﬁ(lze prior to start of calibration
| Ensure all standards tlo be used not expired
Calibrate instrumzant after warm-up
Make sure calibration and initiall checks in acceptance ranges'

Verify IEC coefficients acceptal!le at start of day / new analysis
Proceed to run samples and associ;ted QC on run (CCB's, CCV's, etc.)
(ensure each digestion batch QC acceptable for al.l needed analytes)
Ensure final QC checks alt end in acceptance range
Report results into computer (including any nee:Jed flags (higher limit due to dilution, MSA, etc.)
Shutdown instrument according to specific manufacturer
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DETERMINATION OF TRACE ELEMENTS IN WATER AND WASTES BY INDUCTIVELY COUPLED
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3.0

4.0

4.1

PLASMA-MASS SPECTROMETRY (ICP-MS), METHOD 200.8

SCOPE AND APPLICATION

ICP-MS determines trace metals down to sub ug/L levels in solutions derived from specified
digestion procedures. The method determines dissolved, suspended, or fotal trace elements in
wastewaters, drink waters, ground waters, surface waters, domestic and industrial wastes.
Applied to all of the foliowing elements found in the table in Sec.17.1.

ICP-MS has been applied to over 60 elements with detection levels typically below 0.02 ug/L. Use
of an internal standard must be used when running by ICP-MS for metals determination.

With the exception of the silver, drinking water samples may be analyzed directly with a 1% nitric
acid preserved sample without acid digestion provided the sample is properly preserved with nitric
acid to a pH of < 2 and the turbidity is < 1 NTU. Silver is only slightly soluble in the presence of
chioride unless there is a sufficient chloride concentration to form the soluble chloride complex.
Therefore, samples without acid digestion may have low recoveries of silver and for this reason it
is recommended that samples be digested prior to the determination of silver (regardless of
Turbidity). Digestion should be done to all samples excluding drinking waters and dissolved
metals samples where total concentration is to be determined.

" Dissolved elements need to be filtered through a 0.45-micron filter prior to addmon of acid for

preservation and matrix matching.

SUMMARY OF METHOD

Samples must be digested using appropriate sample preparation methods 3015, 3051 or 30508
for total metals analysis. Method 3005 is used as the filtration and preservation prep for dissolved
metals. Refer to SOP #'s 101, 104, 106, and 117 respectively.

The analysis involves multi-elemental determinations by ICP-MS. The instrument measures ions
created in radio frequency coupled plasma. Aqueous samples after digestion are nebulized with
Argon gas and the resulting aerosol flows through the spray chamber to eliminate large droplets.
After the spray chamber, the aerosol is carried to the torch where it is dried, atomized, and ionized
in the plasma. The ions extracted out of the plasma pass through two cones via a vacuum
interface into the mass spectrometer. The ions are sorted according to their mass to charge ratio
by a quadrupole and quantified by the Electron multiplier (EM) mass detector using pulse
detection for low amounts and analog signals for higher levels. Interferences must be assessed
and corrected or the data needs to be flagged to indicate problems with the results. Interference
correction must include compensation for background ions and oxides created by the plasma gas,
reagents, and sample matrix.

DEFINITIONS

Definitions in text as needed or refer to the QA/QC manual or EPA method 200.8.

SAFETY

Liquid argon represents a potential cryogenic and suffocation hazard and safe handling
procedures should be employed at all times when handling liquid argon tanks and fittings.
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4.2 The AGILENT 7500 is fully interlocked to prevent user exposure to harmful electrical voltages,

4.3

4.4

4.5

4.6

4.7

4.8

49

radio frequency emissions, ultraviolet radiation, high temperatures and other hazards. At no time
should the operator attempt to disable these interlocks or operate the instrument if any safety
interlock is suspected to be disabled.

Always add the concentrated acid slowly to the water (not water to acid) to avoid a reaction.

All samples handled should be considered h:azardous and the appropriate PPE should be worn
when running this test (safety glasses, gloves, and a lab coat).

Each chemical compound used in this method should be trealed as a potential health hazard.
MSDS for chemicals are kept at the front desk of 8100 N Austin building. Be aware of the
hazardous effects of Hg and the reagents when inhaled or contacted with skin.

The use of laboratory equipment and chemicals exposes the analyst to several potential hazards
and good laboratory technique and safety practices should be practiced at all times including the
use of safely glasses, laboratory coats and acid resistant gloves when handling samples or
reagents, or when in the vicinity of others handling these items.

Spilled samples and reagents should be cleaned up from laboratory surfaces immediately. Acidic
and Alkaline spills should use spill kit "pigs” for caustic spills.

All additional company safety practices and procedures should be followed at all times.

Also refer to Chemical Hygiene plan in 8100 Conference room.

NOTE: Please refer 1o the latest version of EMT' s Chemical Hygiene Plan (CHP) for more
comprehensive and authoritative safety information. The information provided in this section is to be used
as guidance. The information given in the CHP supercedes the information provided here.

5.0

5.1

5.2

5.3

5.4

5.5

5.6

SAMPLE COLLECTION, PRESERVATION, AND STORAGE

Samples are to be collected in metal free containers such as glass quart jars or plastic pint jars
with plastic or Teflon lids (jars are run periodically as samples to ensure each lot of jars is clean).

To delay the chemical and biological changes that inevitably continue after the sample is removed
from the parent source, a preservation technique is required. Metal ions may precipitate as
hydroxides or form complexes with other constituents. Cations or anions may change valence
states under certain reducing or oxidizing conditions while other constituents may dissolve or
volatilize with the passage of time. Metal cations may also absorb onto surfaces of the container
(glass, plastic, etc.), such as iron and lead. Preserve the liquid samples for metals analysis to a
pH < 2 with HNO; HNOj; keeps the metal ions in solution and delays the ionic exchange between
the metallic ions and the surface of the container.

Preserve drinking water sample with HNO; to pH < 2 for at least 16 hours before the analysis. All
samples should be preserved as soon as possible after collection and kept on ice if not preserved.
After receipt, samples are to be logged in and stored in the login cooler at 4 °C.

Even though the holding time for metals is 6 months, it is best to analyze the samples as soon as
possible after collection, especially for Hg.

For dissolved samples, samples should be filtered through a 0.45-micron filter and preserved after
filtration as soon as possible.

As required by the data user, field blanks should be prepared and analyzed using the same
containers and acid as the samples.
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5.7  All glassware used in the lab for metals should be cleaned with NOCHROMIX and/or soaked in

6.0

6.1

6.2

6.3

6.4

6.5

7.0
7.1

7.2

acid and rinsed thoroughly with DI before use.

INTERFERENCE

Isobaric Elemental Interferences_are caused by isotopes of different elements that form singly or
doubly charged ions of the same nominal mass to charge ratio and cannot be resolved by the
mass spectrometer in use. To correct this problem the data system must analyze another isotope
of the interfering element and subtract the appropriate signal. This interference is uncommon and
has been noted in Mo 98 (Ruthenium) and Se 82 (Krypton). Improving resolution, matrix
separation, use of another isotope, or another method can be a way around the problem. Any
applied corrections need to be recorded and reported with the data.

Isobaric polyatomic ion interferences (or Isobaric molecuiar and doubly-charged ion interferences
are caused by ions having more than one atom that have the same mass to charge ratio as the
isotope of interest that cannot be resolved by the spectrometer. These interferences commonly
originate in the plasma or interface system from support gases or sample components (i.e. ArOH
and Ar, with mass of 57 and 80 affect Se). Most common interferences have been identified and
can be corrected for by using alternative isotopes for the analyte of interest when they occur.
Equations can also be used to correct the data that must be carefully researched and reported
with the data run. For instance, to correct Cd mass 114 for Zr0" contribution this correction may be
derived: (m/z 114 signal)-(0.027)(m/z 118 signal)-(1.63)(m/z 108 signal) where the last two terms
take into account any contribution for Sn or MoO" at mass 114. There may also be other factors
involved while reading Cd isotopes at 108 such as contribution by ZrOH" and ZrO* that would
need to be considered.

Physical Interferences are generally associated with sample nebulization and transport of the
sample in the tubing, through the plasma, and through the plasma-mass spectrometer interface.
Samples with high dissolved solids, high surface tension, and high viscosities may all be biased
low as they will be "slow” to get through the system. Keeping the system clean of build-up on the
torch and interface cone orifices should reduce many associated problems. To track any

- potentially biased low samples an internal standard is run with the samples with similar analytical

behavior to the analytes of interest. This can correct for any bias.

Abundance Sensitivity is when the peaks from one mass overspread adjacent masses and
contribute to that analytes signal (peak from mass next to analyte has "wings" which cross into
analytes mass zone to create a biased high result). This sensitivity is affected by ion energy and
the quadrupole operating pressure. Generally this problem can be corrected by adjusting the
spectrometer resolution or by dilution. This is the same effect as peak broadening by ICP-AES.

Memory Interferences result when analytes in a previous sample contribute to the signals
measured in a new sample. Memory effects can result from sample deposition in the uptake
system and from the buildup of sample material in the plasma torch or interface cone. Flushing the
system with a rinse blank between samples can minimize memory effects. A rinse period between
samples and standards long enough to flush out analytes is required. Continued memory
problems warrant a cleaning of the sample uptake system, possibly including the torch and
interface cones if a build-up of material is observed. If a sample following another with high results
appears to have a carry-over or memory effect (first replicate high, second replicate lower, third
replicate lowest) the sample should be re-run.

EQUIPMENT AND SUPPLIES
Analytical balance, capable of weighing to +/- 0.1mg, Sartorious 210S or equivalent

Argon gas supply: Industrial argon, grade 5, 99.998% purity.
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7.3 Auto pipettes: In ranges from 0.1 to 10mL, to be calibrated monthly to a tolerance of 0.6% at fixed
settings on the 5 and 10mL pipettes.

7.4 Hewlett-Packard AGILENT 7500 ICP-MS systerh {Includes AGILENT 7500 ICP-MS Instrument,
- ChemStation, HP LaserdJet printer and Cetac ASX-510 Auto sampler) :

7.5 HDPE 1-liter, 500mL, 250mL storage bottles

7.6 Prin_ter.

7.7 Refer to individual Prep SOP's regarding digestion and preparation materials needed.
7.8 Temperature adjustable hot plate or hot block capable of maintaining 95 °C.

7.9 Volumetric flasks and pipettes. Class A.

8.0 REAGENTS AND STANDARDS
8.1 Reagents and Standards Labeling Requirements.

8141 Container of commercially bought standard and reagent must have label with
Standard/Reagent Name, Initial Concentration, Manufacturer, Lot Number, Expiration Date,
Date Received, and Date Opened.

8.1.2  Container of prepared solution must have label with Name of Solution, Concentration,
Expiration Date and Traceability to the preparation.

8.1.3  Reagents and Standards Log Book must have the following information: Standard/Reagent
Name, Manufacturer, Lot Number, Date Opened, Expiration Date, Initial Concentration, Initial
Volume, Final Volume, Final Concentration, Initials of Person received and prepared the
solution.

NOTE: Follow the expiration date listed on the stock reagent or listed below by prepared reagent. Re-
order reagent and stock solutions as needed.

8.2 Certified individual and custom blended standard stock solutions traceable to NIST for all analytes
of interest.

8.3 Dl water (ASTM type II)
8.4 Four types of blanks are required for the analysis.

8.4.1 The calibration blank is used in establishing the analytical curve. For instrument calibration
and check blanks see table in Sec.17.2.

8.4.2 The method (MBLK) blank is used to assess for possible contamination resulting from the
sample processing.

8.4.3 Tworinse blanks are used to flush the instrument uptake system between all samples and
standards to reduce potential memory interferences.

8.4.3.1 Instrument rinse blank is 2% HNO; and 1% HCI to rinse out Au as needed, also helps
with elevated elements. Add 20mL concentrated HNO; and 10mL concentrated HCl to
about 500mL DI water in a 1-L volumetric flask and dilute to mark.
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8.4.3.2 Auto sampler rinse statioh blank is 8% HNQO;and 4% HC! to rinse out Au as needed,
also helps with elevated elements. Add 40mL concentrated HNO; and 20mL
concentrated HC! to about 500mL D} water in a 1-L volumetric flask and dilute to mark.

8.5 Hydrochloric acid (concentrated), HCI
8.6 Nitric acid (concentrated), HNO,

8.7 Refer to ANNEX 2 at the end of SOP for the Standards Preparation Guide.

9.0 CALIBRATION AND STANDARDIZATION
9.1 Bi will need a second internal standard solution without Bi, using Tb instead.

9.2 Due to precipitation and instability of solutio.ns, Au, Bi and Ta, will be prepared and kept
separately for calibration and calibration check solutions.

9.3 Calibrate instrument daily starting with calibration blank (Standard# 1), proceeding through 4
multi-element standards (refer to Table 2 for the regular metals list in Sec.17.3).

9.4 The correlation coefficient for the calibration needs to be > 0.995 for all target elements. If the
coefficient is lower for any of elements of interest, the second or fourth calibration point may be
excluded from the calibration curve.

Calibration must include a calibration blank and at least 1 additional calibration point for each
element, which brackets the expected sample analyte concentration range.

If the coefficient is still lower for any of elements of interest, the instrument needs to be re-
calibrated for all elements included in the run before any analysis can begin. If calibration fails
again, problem needs to be investigated and corrected prior to analysis. There could be
contamination in the blank, one of the standards may be diluted wrong, or the instrument uptake
system may not be functioning properly (the last two should effect all elements, a contamination or
memory effect may only effect one element).

9.5 Calibration curve calculation, see Sec.11.1.

9.6  The Initial calibration verification (ICB and ICV) is done immediately following the initial calibration.
ICV, midpoint standard (100 ppb trace, 50 ppb Be, and 500 ppb minerals) is prepared from the
standard unassociated with the source of calibration standards. To be acceptable an 1CB should
be < 3 times the IDL. The recovery of the ICV must be within 90 -110%.

9.7  The initiaf calibration blank, ICB, 2% HNO3, should be analyzed immediately following calibration.

9.8 The continuous calibration verification, CCV, should be analyzed at the start of the run, as itis the
mid-point calibration check and after every tenth injection/sample The CCV should also be run at
the end of the sample run.

99 Continuing Calibration Blank (CCB): must to be run every 10 injections during run and at the end
of the run.

10.0 PROCEDURE

NOTE: Also see ANNEX 1 at end for run order.

10.1  Instrument Sef—Up Prior to Run
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10.1.1  Turn on hoods and water re-circulator systems, verify Argon pressure, bring up the computer

10.1.2

10.1.3

10.1.4

10.1.5

10.1.6

10.1.7

10.1.8

10.1.9

10.1.10

software, verify rinse solution and internal standards full, check that drain bottles not over-
flow, and start the instrument (see below).

Load instrument software from "ICP-MS Top" icon on main screen, select "Methods" from
toolbar, go down fo "Load" and select method (COMBONEW.M or EPRODUCT .M.if Bi, Au
and Ta are elements of interest), and select linked calibration internal standard table
(COMBONEW.C or EPRODUCT.C).

To move auto-sampler to 2% rinse, go from "Instrument Panel” select "ALS" and click
position of solution {(generally position 1). Ensure internal standard line in 2% rinse bottle.

Go to "Maintenance” from "Instrument Panel" and select "Sample Introduction”.

Go to "peri pump”, and in box enter a value from 0.1 to 0.3 to furn on pump. Connect tubings
and clamp onto pump and monitor uptake rate for consistent flow.

Close "Sample Intro" screen that will turn off pump before proceeding to ignition of the
plasma.

To start instrument (go from "Standby” to "Analysis” that will load operating conditions based
on most recent saved tune file) go to ICP-MS "Top" menu, "Instrument”, then "Instrument
Control”, then "Plasma On" and wait for ignition and stabilization. Wait a minimum of a half an
hour before analysis or tuning.

A clog can be checked for by monitoring the tuning solution responses, cleaning of the torch,
nebulizer, or cones may be needed.

Check mass calibration, stability, and resolution checks for the analyte mass regions by
tuning the instrument prior to the calibration with the Agilent instrument tune solution
checking masses of Li, Y, Ce, Tl, and Co at 10 ug/L.

Move auto sampler to solution (from "ALS" procedure) and from ICP-MS "Top Screen” -

“toolbar go to "Instrument”, then "Tune" then "Tune Sensitivity”, then "Start". Refer to Agilent

ICP-MS Chemstation Operator's manual page 4-12 or initial set-up tunes in binder for
guideline on lens and plasma settings for environmental analysis. Ce used mainly for Oxides,
normally monitors the three masses for Li (7), Y (89), and Tl (205). Masses can be changed
to monitor internal standards or memory from samples by going to "Acq.Params” from the
Tune screen and changing the masses to monitor. Must always stop the scrolling reading
before any changes or exiting is allowed. Can monitor rinse-outs of high elements by
monitoring their associated masses (after high Na samples monitor the mass 23 for Na rinse
out).

NOTE: Do not use'regular Agilent tuning solution for "P/A" (pulse to analog) tune. Must use a solution
containing all masses at approximately 200 ug/L or higher if sensitivity listed as too low for that element in
the tune report.

10.1.11

10.1.12

Generate the tune report for the regular daily tuning by clicking the "Tune Repori" icon at the
top of the screen, allowing the instrument to run all of the check parameters, and allowing for
the report to print. This is not the method tune-that will be carried out by the instrument in the
sequence control prior to calibration. Can increase pump from tune screen to get solutions
into instrument faster.

Set internal standard tubing into internal standard solution and begin flow into the system.
Monitor the internal standard flow from the "Tune” screen by selecting for the masses in the

- tuning solution (6 for Li, 45 for Sc, 72 for Ge, 89 for Y, 153 for Tb [e-products}, and 209 for

Bi). Can only monitor 3 masses on the tune screen at one time. Once internals into system
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and look stable, one can proceed. Make sure you use the correct solutions for the methods,
as the e-product method cannot contain the Bi in the internal standard.

.10.1.13 Set the batch run defauits from the last sequence run for "TUNE" block (use Tune1 for type).
Set calibration in "CALIB" block and for CCV and CCB checks every 10 samples in "CCV"
block. For night runs, select "TERM" block for shutdown at end of sequence blocks instead of
“"CCV" making sure that "Keyword" is the sample type and "Standby" is selected for the
method (do not need other columns).

10.1.14 To set up run (for samples), edit the "SAMPLE" block section for the sequence if staying with
the same method from last run. Need to re-edit all and change the standards and method
codes for above biocks if switching or running multipie methods.

NOTE: Must always select, modify, and re-name the last sequence run to set up the new sequence or the
software will not recognize.

10.1.15 From main screen go to "Edit Sample Log Table" icon, select most recent run sequence and
edit "SAMPLE BLOCK" (can also go from ICP-MS "Top" screen toolbar to "Sequence™ and
"Load" if instrument in "Analysis" mode (plasma on).

10.1.16 Type in sample type: AliRef for un-spiked and undiluted sample, MBLK for prep blank, LCS
for Lab control spike, Sample for regular non-QC samples, MS for spike, MSD for spike
duplicate, Dil for further 1:25 dilution test, and Dup1 for duplicate check. (Done by 1 click in
column and selecting from list).

10.1.17 Type in vial numbers (start at 2101 for first row, highlight column down, and use "Fill Down"
option from right clicking mouse to auto increment all samples.)

10.1.18 Double click cell in Method column and select "COMBONEW.M" or "EPRODUCT.M” from the
list and.use "Fili Down" for all samples.

10.1.19 Type in the sample information or comments into the Sample column: work order numbers,
sequence from prep, etc.

10.1.20 Type in Dil/ Lvl dilution factors in this column (7 for all samples, blanks, LCS and 5 for DIL1).

NOTE: Must fill in these five minimal columns for sequence to run properly and make sure to SAVE
changes by renaming file with the day's run date.

10.1.21 Select "Whole Block™ to view when'completed to check for typos (which can stop the run) and
print out as the run log.

10.2 Instrument Run

10.2.1  From ICP-MS "Top” screen go to "Sequence”, then "Load and Run sequence”, then select
sequence needed (created above) from list, then "OK", then click "Run Sequence” to start the
analysis.

NOTE: Run can be stopped at any point by clicking “abort button” or “stop run” on display during run. Can
re-start by loading the sequence table under "Position sequence and Run" and highlighting the sample to
start the run on and hit "OK". Must re-start sequence with Calibration blank to re-set the Internal Standard
true values. It is better to add to Sample block during run than to stop the sequence).

10.2.2 Load the method TN2008.m. for tuning and generate the tune report (should be run by
sequence prior to calibration if set correctly). Mass calibration and resolution parameters
must be met prior to analyzing samples by running the 200.8 Tune check solution (refer to
QC for tuning). Failures must be addressed by checking manufacturer tuning solution and

- -@afysting torch or lens parameters.
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10.2.3 Calibrate the instrument starting with the blank and proceeding with the standards. Uptake
time should be set for at least 30 seconds and rinse out for 1 minute. Must use three
integrations for analytes.
10.2.4 To print the calibration summary report go to: "Offline Data Analysis" (from main screen),
"File", "Load" (current run, should be selected), then to "Calibrate” and "Print Summary
Report”. Will have all masses intercepts and correlation coefficients. (Offline data Analysis
can be used to reprint and monitor the current run or check other past runs for reference).
10.2.5 Proceed with ICV, and ICB at the beginning of the run. Insert CCV and CCB at the rates of
one set per 10 injections.
10.2.6 All masses that could affect data quality need to be monitored to determine potential effects

from matrix components on the analyte peaks. Interfering masses should be monitored in the
same scan as used for the collection of the data. See also ICS solution in QC portion of SOP.
All interference corrections needed should be loaded and set to "on" prior to the start of the
sequence run start.

10.3 Wastewater Total Metals

10.3.1

Unlike the drink water and dissolved samples (see below), the digested wastewater samples
can be put directly onto the instrument after a 1:5 dilution and run after sample prep is
complete. Refer to digestion methods and SOP's regarding the prep of wastewaters for
digestion {(method 3015, SOP 101).

10.4 Drinking Water

10.4.1

10.4.2

10.4.3

To determine whether digestion of the sample is required, the turbidity of the acidified sample
must be measured using an approved method and only after preservation is complete (SOP
064). Preservation is complete after the acidified sample has been held for 16 hours. Before
sample processing is started, sample pH must be verified to be less than 2. If pH greater than
2, acidify sample to < 2 and wait 16 hours to do turbidity screen. Document the pH of the
sample in the turbidity book (refer to SOP 064 and turbidity methods).

For the “direct analysis” of total recoverable analytes in drinking water samples containing
turbidity <1 NTU, add an appropriate volume of (1+1) HNO; fo an unfiltered acid preserved
sample aliquot to adjust the acid concentration of the aliquot to approximate a 2% (v/v) HNO;
solution (add 2mL concentrated HNO; to 99mL of sample). Allowance for sample dilution
should be made in the calculations.

For the determination of total recoverable analytes in drinking water samples with >1 NTU
turbidity:

10.4.3.1 Transfer 100mL aliquot from a well mixed, acid preserved sample to a 250mL Griffin

beaker (smaller sample aliquot volumes may be used when necessary. Set up additional
beakers for blank, fortified blank, sample spike and spike duplicate.

10.4.3.2 Add 2mL (1+1) HNO; and 1.0mL of (1+1) HCI to the beaker.

10.4.3.3 Place the beaker on the hot plate for solution evaporation.

10.4.3.4 Reduce the volume of the sample aliquot to about 20mL by gentle heating at 85 °C

uncovered and 95 °C covered with a watch glass.

10.4.3.5 Reflux the sample for additional 30 minutes on the hot plate and allow the beaker to

cool.
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10.4.3.6 Quantitatively transfer the sample solution to a graduate cylinder and bring the volume
to 50mL with DI water (bring to 25mL of the volume if low leve! needs to be achieved).

10.4.3.7 Filter the sample if suspended solid is present.

NOTE: All drinking waters samples (run with digestion or without digestion) are to be run with dilution 1:1
10.5 Dissolved Metals

10.5.1 For the determination of dissolved analytes in ground and surface waters, unpreserved
sample should be filtered through 0.45um membrane filter. Preserve the samples with nitric
acid to match the matrix of the calibration standard only after the filtration. Add 5mL of
concentrated HNO3 to 45mL of sample to matrix match and analyze. Allowance for sample
dilution should be made in the calculation.

10.5.2 To reduce potential interferences, dissolved solids should be <0.2% (w/v).
10.5.3 If physical interferences are present they must be reduced by diluting the sample

10.5.4 Salt buildup at the tip of the nebulizer due to high dissolved solids affects aerosol flow rate
and causes instrumental drift. This could also be controlled by diluting the samples high in
salts and dissolved salids.

10.5.5 [f a precipitate is formed during acidification, transport, or storage, the sample aliquot must be
digested according to Drinking Water digestion method.

" 10.5.6 Use Drinking Water digestion method if low level needs to be achieved.

NOTE: All samples digested need 1:5 dilution to matrix match acid to 2% concentration and reduce
interferences. Dissolved and Drinking water samples need to be matrix matched to 2% HNO; prior to
analysis.

10.5.7 Calculate and evaluate QC data using "ChemStation software to make sure all data within
specified acceptance ranges. Report data with any flags as needed into computer. All
calculations will be performed and reported out with flags by the "generate custom reports" in
Chemstation.

10.5.8 Ensure the CCV and CCB are run and within acceptance limits.

10.5.9 Monitor internal standard during run to ensure values do not deviate from the acceptable
ranges. Re-tune and start run over if needed. Software will monitor and post all internal
standard results at bottom of page for all samples.

10.5.10 If the sequence for method is set properly all of the above steps from 10.2.5t0 10.2.11
including calculations will be performed, reported out and data will be stored by the
Chemstation software).

10.6 Shut-Down

10.6.1 After sample run is complete and final QC checks are verified to be acceptable, allow
instrument to flush out any sample residue for about 15 minutes minimal. By alternating
between rinses such as 2% HNO; with 1% HCI and DI water with auto sampler most residues
should be removed. Allow longer time if samples with high levels of analytes were run.
Remove tubing from internal standard reservoir and place in 2% HNO; during this process to
rinse lines (and help clear out Li which is "sticky” on the cones and lenses). Always leave
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liquid in internal standard line or it will need to be re-primed. Monitor masses that were high
in the tuning screen to make sure properly rinsed out of the system (Mineral masses or Li).

10.6.2 Shutdown and turn off instrument by going to instrument control screen and clicking plasma

off (usually left in “stand- by” mode). When plasma is off and the instrument switches from
"Analysis” to "Standby" mode, move auto sampler probe to "Home" position to turn off
reservoir rinse pump. Disconnect pump tubings to avoid crimping and extend lifetime of
tubing.

10.6.3 Turn off water re-circulator and hood after instrument heat dissipated.

11.0 CALCULATIONS

11.1

Calibration Curve calculation:
Y=aX +[b]

11.2 Sample final results calculations from the ICP-MS may be calculated as follows and reported in

the appropriate units and if required for solids, dry weight correction will be done by Omega (most
all calculations on run will be done by the Chemstation software):
Final concentration of analyte (ppm): =(A* B * C) / (mL of sample x 1000)
Where:
= Instrument reading off calibration curve (in ug/L)
B= Final volume of digested sample (if digested) in mL.
C-= dilution factor after digestion

11.3  Spike calculation (% recovery):

% Recovery: = Spiked sample - unsplked sample * 100
True value of Spike

NOTE: On spiked sample if < MDL, do not need to subtract off value from spiked sample.

11.4 Relative Percent Difference (RPD) calculations:

% RPD: = Abs (MS -~ MSD) * 100
Ave (MS+MSD)

11.5 The following interference equations are used to correct for isobaric elemental and polyatomic

interferences. All equations must be specified in the ChemStation method before any other data
acquisition or data analysis parameters are set.

11.6 The correction equation for **Ca must be determined empirically whenever instrument tune

conditions or matrix composition change significantly. A Ca and Sr free blank and a Ca free Sr
standard (ca. 100 ug/L) are required for this determination. First, measure and record the counts
for the blank at m/z 44 (background CO,). Second, measure the 100 ug/L Sr standard at m/z 88
and 44. The correction factor for *Ca is calculated using the following equation.
Correction factor = Sr**(m/z 44) counts — Blank (m/z 44) counts
**Sr counts

11.7  Calculate analytical results:

Cx = AbY,Cs
(Aa'Ab)vx
Where:
C,, =Concentration of the sample.
A,,= Analytical reading of sample with spike.
A, =Analytical reading of sample without spike.
V., =Volume of the spike added.
V., =Volume of the sample aliquot.
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~ G, =Concentration of the spike.
11.8 Calculation of the common quality control parameters (e.g., percent recovery, percent difference,
relative percent difference (RPD), and relative standard deviation (RSD)}, are given in the EMT
Laboratory Quality Assurance Manual.

1l2.0 QUALITY CONTROL

121 Batch QC

12.1.1

12.1.2

1213

12.1.4

Control limits: Generate and systematically update control limits for LCS % recovery,
MS/MSD % recovery and RPD %. Use in house generated control limits for data evaluation if
the limits are more stringent than the pre-set. After collection of 15-20 points Inspect control
charts visually for indication of systematic trends.

Laboratory Control Sample (LCS): At least one LCS should be analyzed with each batch of
20 samples or fewer. The recovery of any analyte of interest must be within 85-115% or
within established control limits (whichever is more stringent). Batches with a LCS outside
limits will need to be re-digested and re-analyzed, unless LCS fails high and sample is non-
detected for the analytes of interest. A failed LCS could be a prep problem or indicative of
instrument drift. The problem needs to be investigated and documented.

Low Level Check standard (Performance Evaluation Mix (PEM) sample type): is analyzed
to verify the instrument performance near or at the reporting limit. Prepare the standard by
diluting the CCV 100 times. A low level check should be run with each analytical batch with
an acceptance of +/- 30%. May re-run with fresh solution if contaminant or potential memory
effects occur. ' :

Matrix Spike (MS), Matrix Spike Duplicate (MSD): Analyze MS/MSD only for samples that
contain < 0.1% of target analysis. Spiked samples shall be rotated among clients’ samples.
Acceptance range for spikes recovery is 70-130%, or within laboratory established control
limits (whichever is more stringent). if MS/MSD is out of range, then the samples need to be
checked for memory, or background interferences through the use of dilution test, post-
digestion spike (PDS) or method of standard addition (MSA).

12.1.4.1 Dilution test: Dilute sample and MS/MSD 1:5 and check for recovery between 75 and

125% on diluted MS/MSD. The concentration of the original and diluted sample should
agree within 10% of the original value. If the difference is greater than 10%, matrix
interferences are suspect and should alsoc be shown and confirmed by the internal
standards in the affected analytes mass region.

12.1.4.2 MSA: Method of Standard Additions - The standard addition technique involves

adding known amounts of standard to one or more aliquots of the processed sample
solution. This technique compensates for a sample constituent that enhances or
depresses the analyte signal, thus producing a different slope from that of the calibration
standards. To equal volumes of the sample are added a series of standard solutions
containing different known quantities of the analyte, and all solutions are diluted to the
same final volume. For example, the aliquot should be prepared so that the resulting
concentrations are approximately 50, 100, 150% of the expected concentration of the
analyte. The concentration of each solution is determined and then plotted on the
vertical axis of a graph, with the concentration of the known standards plotted on the
horizontal axis. When the resulting line is extrapolated, the point of interception of the
abscissa is the concentration of the analyte in the sample. The curve should be linear
and have at least 0.995 coefficient correlation. The slope of the MSA plot should be
within 20% of the standard curve to be accepted. (An example plot is shown in fig. 1.The
simplest version of this technique is the single-addition method, in which two identical
aliquots of the sample sclution, a known concentration of an analyte is added to one and
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a diluent to another. The analytical results are determined and calculated as seen in
Sec.11.7. -

- 12.1.4.3 Post-digestion spike: Add analyte spike to a portion of digested sample or its dilution.

The concentration of added analyte should be 0.5 to 2 times of sample background. If
PDS is not recovered within 75-125% of the true value a matrix effect is possibly
occurring and further dilution may be needed to compensate for matrix effect.

12.1.5 Method Blank (MBLK): At least one MBLK should be analyzed per batch of 20 samples or

fewer. When MBLK values exceed 10% or more of the analyte level determined for a sample
or is 2.2 times the analyte MDL (whichever is greater), the samples needing the failed analyte
should be re-digested and reanalyzed unless the samples needed are non-detect for that
analyte. A failed blank may indicate a baseline drift or contamination. Continuation of a

- problem will need to be investigated and documented. The method blank must contain all the
reagents and in the same volumes as used in the processing of the samples. The method
blank must be carried through the complete procedure and contain the same acid
concentration in the final solution as the sample solution used for analysis (refer to the metals
digestion methods).

12.1.6 MS/MSD: A control limit for RPD is 20% or within established control limits (whichever is

more stringent). Samples outside of range may be re-checked with a dilution test in case of
suppression or background. If RPD is still outside of range, the problem needs to be
investigated further. The problem might relate to the sample uptake system or it might be a
digestion error. If the problem relates to the digestion batch, the whole digestion batch might
need to be re-digested and re-run. Otherwise re-digest the sample with the failed RPD as the
problem is maost likely matrix related to the specific sample. If second digestion fails, data
may be reported with a flag with a description of the problem.

12.1.7 Routine Dilution test should be run with each batch or 20 samples. The test is performed on

12.2

123

124

samples with concentration of element(s) at least 50 times higher then MDL. Dilute sample
fivefold (1+4). The original results and the results on diluted sample should agree to within 10
% of the original determination. If not, matrix interference is suspected. The sample should
be re-checked or flagged for affected analytes.

Linear dynamic (or calibration) range (LDR): Linear ranges are detector limited and the upper
limit should be established for each analyte by determining the signal responses from a minimum
of three different concentration standards with one being near the upper limit. The upper LDR limit
should be an observed signal no more than 10% below the level extrapolated from the lower
standards. Care MUST be used when determining upper limits as damage can occur by
overwhelming a detector with high levels of analytes that could potentially destroy or cause
imeparable damage to the detector. Samples over 90% of established upper limit must be diluted
and re-analyzed (Chem. station will monitor and flag for over-range elements). LDR should be
performed whenever significant changes in the instrumentation are introduced. A low level
standard near LOQ (and reporting limit) needs to be included with the LDR study to prove linearity
at the low end of the calibration.

Instrument detection Limit (IDL): Determine IDL by running a blank solution 7 times on three
non-consecutive days and calculating the standard deviation (SD) for each run. The average of
SD from the 3 different days results is the IDL. The DL needs to be run before anything else on a
new instrument and should be updated every three months as assurance that the sensitivity of the
instrument is not changing over time.

Instrument Performance Check

12.4.1 An Initial Calibration Blank {ICB) and Continuing Calibration Blank (CCB): The results

should be < 3 times the IDL. The ICB needs to be run at the start of run following the ICV. A
CCB needs to be run every 10 injections during run and at the end of the run. If ICB or CCB
is greater than +/- 3 x IDL in the first attempt, re-analyze with fresh aliquot or after a rinse if
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12.4.2

1243

carry-over is suspect. If it is still out, check the tuning, check for clogs, and check the internal
standard results. Correct the problem, document, re-tune or calibrate as needed. If CCB
failed during the run, prior sample section needs to be re-analyzed for affected elements
unless the samples are non-detect.

‘Initial Calibration: Refer to 9.3, 9.4, and 9.5.

The Instrument Calibration Check Solution (ICV and CCV): ICV should be done
immediately following calibration with an acceptance of +/- 10% of the true value (TV). ICV
must be from a different source than the calibration solutions and near the midpoint of the
calibration curve (100 ug/L trace, 50 ug/L Be, and 500 ug/L minerals). If ICV fails in first
attempt, an immediate second analysis of the ICV needs to be done to confirm unacceptable
performance. If ICV fails the second time check tuning, then check for clogs, check internal
standard results, correct the problem, document, re-tune or calibrate as needed and re-start
the run. Elements with failed ICV can’t be analyzed. CCV must be from the same source as
calibration solutions and near the midpoint of the calibration curve (100 ug/L trace, 50 ug/L
Be, and 500 ug/L. minerals). The CCV check solution should be run after every 10 injections
and at the end of the run with an acceptance of +/- 15% of the true value (TV). If CCV fails in
the first attempt, then check the tuning, check for clogs and check the internal standard
results. If a known reason is found and can be documented (probe contamination, carry-over,
etc.), then document the run and re-run CCV two more times. If the re-runs of CCV fails low,
correct the problem, document it, re-tune or calibrate, as needed and prior sample section
needs to be re-run for failed analytes. If initial check or re-runs of CCV fails high, may report
elements in the section as long as they are non-detected or less than reporting limit.
Otherwise samples need to be re-analyzed after problem corrected. A CCV following
samples with high viscosities may be suppressed. Check for low internal standard results,
and re-checked once after allowing for a rinse-out. Document all problems on the run. If
passing on the re-check, prior samples should be re-run for failed analytes with dilution or
checked with a dilution test or bench spike to check for matrix effects.

12.5 Internal Standards (IS or ISTD as sample type):

12.5.1

12.5.2

12.5.3

12.5.4

12.5.5

A known value is to be pumped into instrument at same time and rate of samples and
combined at the pump to ensure an even'and mixed rate. The mixed solution should be
approximately 50 ppb of: Li 6 (low mass monitoring), Sc 45 (Be to Fe mass corrections), Ge
72 (Co to Se mass corrections), Y 89 (Mo to Ag mass corrections), Bi 209 (Hg to Pb mass
corrections), Tb 159 (Ba & Sb mass corrections if Y is present in sample)

Internal standard responses need to be continually monitored and within 60 to 125% of the
absolute response given by the instrument blank. If IS falls outside the 60 to 125% range for
a sample, recheck the blank after rinsing the system. If the response is acceptable on the
biank recheck, re-run the sample with a dilution as matrix problems probably are responsible.
If the response is still out, check the tuning of the instrument and retune and start run over as
needed. If it is outside of the range on a sample, assume matrix interference and dilute
sample 1:5 and re-analyze.

_If 1S is out on a QC sample or standard, check tubing line for bubble or problem and check

blank solution response. One may need to re-calibrate and re-analyze affected section of run.

Very high IS recoveries may mean that no sample went through (air) or the probe may have -
missed the sample.

if a sample contains one of the internal standard elements one may re-select the IS for the
affected elements being monitored by that element to another IS element within 50 mass
units in the Calibration Table "IS Select” column from "Offline Data Analysis". The calibration,
QC samples, and affected samples need to be re-processed and re-calculated in the "Do
List".
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12.6 Tuning Check Solution (for 200.8): This solution is used to verify instrument tune and mass

13.0

14.0

14.1

14.2

- 143

14.4

14.5

14.6

14.7

15.0

15.1

15.2

15.3

15.4

calibration prior to analysis. The solution contains Be, Mg, Co, In, and Pb in 2% HNO; at a
concentration of 10 ppb for each element. Low mass can be determined by using Magnesium
isotopes 24, 25, and 26. High mass can be determined by using Pb isotopes 206, 207, and 208.
Resolution should be < 0.75 amu at 5% peak height. Check instrument stability by running tuning
solution 5 times and verifying standard deviation (SD) < 5% for all analytes absolute signals.
Elements should be < 0.1 amu from the true values. '

REPORTING

For reporting refer to the most current revision of SOP # 209.

DEVIATIONS FROM THE REFERENCE METHOD

Using a spiked duplicate sample over a sample duplicate.

Samples with non-detect analytes and associated with method blank > 2.2 times MDL can be
reported.

Analyzing a larger list of metals than originally listed in the method.

MDL may be based on IDL of 200.8, 6020A, or MDL. Whichever is highest is used for MDL and
PQL. determination to ensure value is not unreasonably low.

Rinse blank is 1% HCI and 2% HNO; to ensure against memory effects and to rinse out Au, Ag
and other "sticky" elements more effectively.

Using post digestion spikes for dissolved and Drinking water samples without digestion as well as
matrix interference checks for problem samples.

Seis wbrking properly at same level as trace metals (not set to 5 times higher and have not
experienced any problems).

METHOD PERFORMANCE

All files for the IDMP's, MDL's, LDR's, and IDL's are tabulated and stored on the network drive
directory of "L" in the file "&Exceldoc” under each of their representative instrument and file type
headings.

The control charts are put into a tabulated spreadsheet after creation from LIMS system and
stored also on the "L" drive in the "&Exceldoc” folder in the subfolder "control limits" for easy
reproduction and analyst review. '

Initial Demonstration of Capacity (IDC): The initial demonstration of performance is used to
characterize instrument performance and laboratory performance prior to analyses conducted by
this method. IDC should be performed whenever a new analyst is trained or significant changes in
the instrumentation are introduced. The analyst must run four digested standards for all elements
to be analyzed on the instrument at a concentration of approximately 10-50 times MDL or IDL
(instrument detection limit). The % RSD needs to be less than 15% and each replicate recovery
should be within 80-120%.

Method detection limit (MDL): MDL studies should be performed annually and the reporting limit
should be determined accordingly. Reporting limit is generally 3 times the MDL (see reporting
section). Determine MDL by running a set of 7 digested standard solutions for all elements being
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15.5

16.0

16.1

16.2

16.3

16.4

17.0

171

analyzed at a concentration of about 1-5 times prior MDL or IDL and the resulting standard
deviation (SD) is multiplied by 3,14. If calculated MDL is lower than the IDL, the IDL value is
considered the MDL. If the MDL result comes out lower than 10% of the standard run, use the
standard value as the minimum detection level as long as limit meets all needs of the clients. All
digestates will be run at 1:5 dilution for MDL calculation. Acceptance criteria for MDL study can be
found in SOP# 218 -

Method performance is detailed in the EMT Quality Assurance Manual, which includes sections on
Method Startup, Reporting Limits, Method Detection Limits (MDLs), Method Control, and Initial
Demonstrations of Capability (IDC).

POLLUTION PREVENTION AND WASTE MANAGEMENT

Dispose of all acid wastes (samples, expired standards, rinse solutions, etc.) in the HNO; waste
acid container located on the counter at the rear entrance of 8100 N. Austin. A specialized waste
hauler then picks up the waste.

Clean up all spills of acid properly by neutralizing the spill and disposing of it.

Old stock standards and solution containers to be disposed of should be put into the acid waste
container and rinsed generously 3 times with water before being thrown away. Many of the

polypropylene containers can be recycled after rinsing.

Refer to EMT “Quality Manual” for samples disposal used in this SOP.

TABLES, DIAGRAMS, FLOW CHARTS, INSTRUMENT MAINTENANCE

Elements
Element Chemical Abstract Services Registry
Numbers (CASRN)

Aluminum (Al) 7429-90-5
Antimony (Sb) 7440-36-0
Arsenic (As) 7440-38-2
Barium (Ba) 7440-39-3
Beryllium (Be) 7440-39-3
Bismuth (Bi) 7440-69-9
Boron (B) 7440-42-8
Calcium (Ca) 7440-70-2
Cadmium (Cd) 7440-43-9
Chromium (Cr) 7440-47-3
Cobailt (Co) 7440-48-4
Copper (Cu) 7440-50-8
Iron (Fe) 7439-89-6
Gold {Au)

Lead (Pb) 7439-92-1
Manganese (Mn) 7439-96-5
Mercury (Hg) 7438-97-6
Magnesium (Mg) 7439-95-4
Molybdenum (Mo) 7439-98-7
Nickel (Ni) 7440-02-0
Palladium (Pd)

Platinum (Pt)

Phosphorous (P) 7723-14-0
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Potassium (K) 7440-09-7
Selenium (Se) 7782-49-2
Silver (Ag) 7440-22-4
Sodium (Na) 7440-23-5
Strontium (Sn) 7440-24-6
Tantalum (Ta)
Tellurium Te)- 13494-80-9
Thallium (1) 7440-28-0
Tin (Sn) 7440-31-5
Titanium (T) 7440-32-6
Vanadium (V) 7440-62-2
Zinc (Zn) 7440-66-6
17.2 Instrument Calibration, and Check Blanks (ICB, CCB)
Total volume. Holding
Compound/Standard: | Initial conc.: | mL used: {mL): Final Conc.: Time
HCI Conc. 10 1% One Month
HNO, Conc. 20 1000 2% One Month
17.3 Table 2 Calibration Standard Summary (COMBONEW Method)
Elements: Blank | Standard 1 | Standard 2 Standard 3 .
Al, Sb, As, Ba, B, Cd, Cr, Co, Cu, 0 22 ug/L 110 ug/L 220 ug/L
Pb, Mn, Mo, Ni, Se, Sn, Ag, Tl, V, :
Zn
0 11 ug/l 55 ug/L 110 ug/L
Be .
0 55 ug/L 275 ug/L 550ug/L
Ca, Fe, Mg, P, K, & Na

17.4 Elements

Element Interference Correction Equation
*Ca (1.000){(44C)-(0.0271)(88C)
Sy (1.000)(51C)-(3.127)(53C)+(0.353)(52C)
SAs (1.000)75C)~(3.127(77C)+(2.736)(82C)-(2. 760)(830)
8350 (1.000)(82C)-(1.01)(83C)
%Mo (1.000)(98C)-(0.146)(99C)
"ed (1.000)(111C)-(1.073)(108C)+(0.764)(106C)
115(1n) (1.000)(115C)-(0.016)(118C)
208pp (1.000)(208C)+(1.000)(207C )+(1.000)(206C)
5L (1.000)(6C0-(0.08)(7C)
17.5 Routine maintenance should be performed on each instrument according to the manufacturer's
instructions.
17.6 Preventive maintenance should include: checking of pump tubings, inspection of torch and

injection tube, nebulizer changing or cleaning along with spray chamber, check vacuum oil level
and filter, check water chiller levels and filter, and checking of interface and skimmer cones for
buildup. Document all the actions in the maintenance book. More frequent maintenance should be
done if necessary. Refer to manufacturer's manual book and inline maintenance "clock” which will
bring up messages regarding needed maintenance to be performed afler so many hours of use.

17.7 Refer to ANNEX 1 for ICP-MS Run Order



Environmental Monitoring & Technologies Inc. August 10, 2007

8100 N Austin Ave. Morton Grove, IL Revision 2

Standard Operating Procedure # 118 Page 18 of 26

17.8  Refer to ANNEX 2 for Working Tuning Check Solution and Internal Standard Solution- Preparation

- Guide

17.9 Refer to ANNEX 3 for Calibration Standards and Instruments Check Standards for the regular
metals list- Preparation Guide

17.10 Refer to ANNEX 4 for Calibration Standards, Instrument Check standards and Working Internal
Standard for additional metals list (Bi, Au and Ta as target elements)- Preparation Guide

17.11 Refer to ANNEX 5 for ICP-MS Quality Control Samples with Limits and Frequencies”

18.0 REFERENCES

18.1 Analysis of Drinking Water and Waste Water by ICP-MS Using EPA Method 200.8, Agilent
Application Note, April 2000.

18.2 EPA 200.8 Determination of Trace Metals in Waters and Wastes by inductively Coupled Plasma-

: Mass Spectroscopy, Agilent SOP Draft Revision C.00.01, October 1999.

18.3 Laboratory Quality Assurance Manual, Environmental Monitoring & Technologies, Inc., 8100 North
Austin Avenue, Morton Grove, IL 60053-3203.

18.4 US EPA Method 200.8, Determination of trace elements in waters and wastes by ICP-Mass
Spectrometry, Revision 4.4, April 1991

18.5 US EPA method 200.8, Determination of trace elements in waters and wastes by ICP-Mass
Spectrometry, Revision 5.4, May 1994.

18.6 US EPA method 200.8, Determination of trace elements in waters and wastes by ICP-Mass
Spectrometry, Revision 5.5

18.7

User Manuals for Agilent 7500 ICP-MS



Environmental Monitoring & Technologies Inc. August 10, 2007
8100 N Austin Ave. Morton Grove, IL Revision 2
Standard Operating Procedure # 118 ) Page 19 of 26

ANNEX 1

ICP-MS Run Order:

Start

Prep samples accordingly

v

Start instrument and Warm-Up 30 minutes

v —

Tune instrument
Analvze tune solution

v

Calibrate and set internal standard references

v

Analvze ICV, PEM. ICB

. Analvze samples apd prep batch QC

v

Every ten samples run CCV and CCB

v

[: Complete run, re-check CCV and CCB

Dilute and re-run any samples greater than 10%
of the LDR upper limit

Calculate and report data (Assuming all needed |
QA/QC passed)

~
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ANNEX 2

Working Tuning Check Solution and Internal Standard Solution- Preparation Guide

Working Tuning Check Solution:

initial Final Conc. Holding
Compound/Standard:; conc.(mg/L):  |mL used: [Total volume (mL): (ug/L): Time
Custom tune solution: 1 2 200 10 One Month |
Be, Mg, Co, In, Pb .
HNO3 conc. 4 2%
Working Intemmal Standard Solution:
Compound/Standard
(from individual Initial Final Conc. Holding
solutions): conc.(mg/L): | mL used: |Total volume (mL): {ug/L): Time
Sc,Ge, Y, & Tb 100 2.5 500
Bi, Li (8) 1000 0.25 500 500 One Month
HNO; Conc. 10 2%
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ANNEX 3

Calibration Standards and Instruments Check Standards for the reqular metals list- Preparation

Working Calibration Standards:

Intermediate Calibration Standard

Guide

Compound/Standard:

Initial conc.(mg/L):

used:

Total
volume
(mL):

Final Conc. (ug/L):

Holding
Time

In CPIl Custom Blend:

Be

Trace metals: Al, Sb, As, Ba,
B, Cd, Cr, Co, Cu, Pb, Mn,
Mo, Ni, Se, Ag, Ti, V, Zn, Sn,
71

Minerals:

Ca, Fe, Mg, P, K, Na

50
100

500

10

100

5000
10000

50000

2 weeks

HNO;

Conc.

2%

Working Standard # 1 is the 2% HNO; instrument blank

Working Standard # 2

Compound/Standard:

Initial conc.(ug/L):

mL

used:

Total
volume
{mL):

Final Conc. (ug/L):

Holding
Time

In Intermediate Calibration
Standard

Be

Trace metals: Al, Sb, As, Ba,
B, Cd, Cr, Co, Cu, Pb, Mn,
Mo, Ni, Se, Ag, Ti, V, Zn, Sn,
T

Minerals

Ca, Fe, Mg, P, K, Na

5000
10000

50000

1.1

500

11
22

- 55

2 weeks

HNO;

Conc.

10

2%

Working Standard # 3

Compound/Standard:

used:

Total
volume

(mL):

Final Cong. (ug/L):

Holding
Time

In Intermediate Calibration
Standard

Be

Trace metals: Al, Sb, As, Ba,
B, Cd, Cr, Co, Cu, Pb, Mn,
Mo, Ni, Se, Ag, Ti, V, Zn, Sn,
T

Minerals :

Ca, Fe, Mg, P, K, Na

Initial conc.(ug/L):

5000
10000

50000

5.5

500

55
110

275

2 weeks

HNO;

Conc.

10

2%
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Working Standard # 4

Total _
mL | volume . Holding
Compound/Standard: Iniial conc.(ug/l): |used:y (ml): Final Conc. (ug/L): | Time
In Intermediale Calibration
Standard
Be 110
Trace metals: Al, Sb, As, Ba, 1333% 220
B, Cd, Cr, Co, Cu, Pb, Mn, 11 500 2 weeks
Mo, Ni, Se, Ag, Ti, V, Zn, Sn,
T
Minerals 550
Ca, Fe, Mg, P, K, Na 50000
HNO; Conc. 10 2%

NOTE: Solutions are to be prepared every two weeks.

Working Instrument Check Standard (ICV)
(The ICV value is near the midpoint of the calibration, but other than the calibration point. The standard is
prepared from one custom blend solution, different source than calibration.)

Total volume

Compound/Standard: | Initial conc. (mg/L): |mL used: (mL): Final Conc. (ug/L): |Holding Time
Al, Sb, As, Ba, B, Cd,

Cr, Co, Cu, Pb, Mn, 50 1.0 100

Mo, Ni, Se, Sn, Ag, Ti,

T, V,&2Zn

Ca, Fe, Mg, P, K & Na 250 1.0 500 500 One Month
Be 25 1.0 ' 50

HNO; Conc. 20 2%

Working Instrument Check Standard (CCV)

(The CCV value is near the midpoint of the calibration, but other than the calibration point. The standard
is prepared from one custom blend solution, the same source as calibration.)

Total volume

Compound/Standard:_| Initial conc. (mg/L): |mL used: (mL). Final Conc. (ug/L): {Holding Time
Al, Sb, As, Ba, B, Cd,

Cf, CO, CU, Pb, Mn, 50 1.0 100

Mo, Ni, Se, Sn, Ag, T,

TV, &2Zn

Ca, Fe, Mg, P, K, & Na 250 1.0 500 500 One Month
Be 25 1.0 50

HNO; Conc. 20 2%

Low Level Check Standard (prepare from CCV check standard)

Compound/Standard: J Initial conc. (ug/L): lmL used:LTotaI volume mL I Final Conc. (ug/L):] Holding Timel
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Al, Sb, As, Ba, B, Cd, One
Cr, Co, Cu, Pb, Mn, 100 0.1 10 1.0 Day
Mo, Ni, Se, Sn, Ag, Ti,

T,V &2Zn

Ca, Fe, Mg, P, K, & Na 500 5.0

Be 50 0.5

HNO; 2% 2 2%

Bench Spike / Post Digestion Spike (PDS):

Will be using dilution of the CCV standard, generally a 1:1 dilution of the CCV to a pre-diluted aliquot of

" the sample.
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Calibration Standards, Instrument Check standards and Working Internal Standard for additional
metals list (Bi, Au and Ta as target elements)- Preparation Guide

“Intermediate Calibration Soiution 100 ppm for: Au, Bi, Pd, Pt, Sr, Te (Ta from single standards make
separate intermediate for final solution due to higher level): To a clean vessel measure 4 mL of 2% HNO;3
and 1 mL 1000 ppm of each of the above elements. Mix well. Prepare fresh when needed. For Ta,
measure 9 mL of 2% HNOj; and 1 mL of Ta. Mix well. Prepare fresh when needed.

Working Calibration- Standard # 4.

Initial Final Conc. Holding
Compound/Standard: conc.(mg/L): | mL used:|Total volume (mL): {ug/L): Time
Intermediate of: Au, Bi 20 2 200
Intermediate of Ta: 50 2 200 500 One Month
HCI conc. 2 1%
HNO; conc. 4 2%

Working Standard # 1 is the 2% HNO; 1% HCl instrument blank.

Working Standard # 2 is made by taking 1mL of Standard # 4 to 9mL of blank.
Working Standard # 3 is made by making a 1:1 dilution of Standard # 4 with blank.
NOTE: Solutions are to be prepared weekly.

ICV Intermediate:

(All from individual stock solutions, second
source than calibration)

Initial mL | Total volume | Final Conc. | Holding
Compound/Standard: conc.(mg/L):| used: {mL): (ug/L): Time
Au, Bi 1000 2 20
Ta 1000 5 - 100 ) 50
HCI conc. 10 5% 3 Months
HNO; conc. 20 10%
Working ICV

Initial conc. Final Conc. Holding

Compound/Standard: (mq/L): ml used:|Total volume (mL): (ug/L): Time
ICV (Intermediate): Au,
Bi, 20 11 110
Ta ' 50 1.1 200 275 One Month
HCI conc. 2 1%
HNO; conc. 4 . 2%

CCV Intermediate:
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(All from individual stock solutions, the same

source as calibration)

Initial mL | Total volume | Final Conc. | Holding

Compound/Standard: conc.(mg/L):| used: (mL): (ug/L): Time
AU Bi 1000 2 20
Ta 1000 5 100 50
HC! conc. 10 5% 3 Months
HNO; conc. 20 10%
Working CCV:

Initial Final Conc. Holding
Compound/Standard: conc.(mg/L): | mL used:|Total volume (mL): (ug/L): Time
CCV (Intermediate):
Au, B, 20 1.1 110
Ta 50 1.1 200 275 One Month
HCl conc. 1%
HNO4 conc. 2%
Working Internal Standard Solution (Tb instead of Bi):

Initial Final Conc. Holding
Cornpound/Standard: conc.(mg/l): |mL used:|Total volume (mL): (ug/L): Time
Sc 100 2.5 500
Y 100 2.5 500 500 One Month
Tb 100 2.5 500
HNO; cornc. 10 2%
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Annex 5

1CP-MS Guality Contiol Samples with Limits and Firequencies:

0OC Type Waters: Drinkwaters

OC Type SW-846 {TCLP, Groundwatel. sofids}
Idethod 200.8 Method 6020 A ]
MS tuning Beginning of the run 5 replicates:RPD<5 MS tuning Beginning of the run 5 replicates:RPD<5
solution JResolution at % peak heihgt:<_0.7Samu solution Resolution &t 9% peak heihgt: <0.75amu
100ppb  |Mass calibration:<0.1 amu from TV 100pph Mass calibration;<0.1 amu from TV
Interfetence At the beginning of the run
check A and ABJand every 12 hours
1CV At start of every run 1V At start of every run
Recovery range:90-110% Recovery range:90-110%
iCB At start of every run ICB At start of every run
not specified <3 x IDL
cCV IEvery 10 injections CCV Every 10 injections
within 15% of TV writhin 10% of TV
B IEvery 10 injections CCB Every 10 injections
<DL </=3xIDL .
IS 'SﬂlnpleISO-1 25% of IS observed in calibration std. 15:samples >30% of IS observed in calibration blank
(or dilute and re-run if is out) (or dilute until %6R>30%
MBLK IEvery digestion batch of 20 MBLK Every digestion batch
<22 X MDL, < 10% sample <DL
LCS IEvery digestion batch LS Every digestion batch of 20
wyithin 15% of TV within 20% of TV
(4 IEvery digestion batch WS IEvery digestion batch of 20
within 30% of TV within 25% of TV
MSD Every digestion batch FMSD Every digestion batch of 20
_ within 30% of TV, 20% RPD within 25% of TV, 20% RPD
Dilution {1720 of each matrix. The sample is diluted Dilution 1/20 of each matrix. The sample is diluted
Test 1+4if it is »100IDL. Test 1+4ifit is »100IDL.
RPD=10% indicates interferences. RPD>10% indicates interferences.
PDS As needed PDS As needed

in 25% of TV, or interference present

in 20% of TV, or interterence present
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1.0

2.0

3.0

REPORTING DATA TO THE LIMS SYSTEM

SCOPE AND APPLICATION

The SOP is used to determine the reporting procedure for OMEGA LIMS system.

TERMINOLOGY

Refer to EMT "Quality Manual” for definition of terms used in this SOP.

PROCEDURE

To Report

SOP#

3.1

311

3.1.2

The final ppm result will be calculated by the Omega
LIMS system that will incorporate all dilutions (if
applicable) and convert the data to a final result in mg/L

(ppm).

To report the data to Omega, these steps are to be
followed: From “Main screen”, select “Data entry by run”,
select “add”, Enter Instrument ID (Acidity/Alkalinity,
KONELAB, BTU, HACH DR4000, MANUAL), Enter start
date of analysis and the time, Enter analyst name that
performed the test, Select “Load Samples”, Select test
code, Select samples analyzed from list, Select “View
data”, and enter the concentration resuilts in the “Text
Result” column. If any extra bench dilutions were made,
be sure to include in the “DF” column on the front page
of the data screens.

On the front screen, add any flags needed for the data in
the “Comments” column. Sample specific flags must be
put on the individual sample lines and batch specific
flags must be entered on the LCS or MBLK lines which
will paste into all the sample work order case narratives.

001, 002, 005, 007, 012, 014,
016, 027, 027A, 027B, 046

3.2

3.21

3.2.2

MDL and PQL values in LIMS are based on 200mL
aliquots used for analysis. Adjust MDL and PQL in LIMS
if smaller aliquot is analyzed.

Samples needing a lower limit than < 0.40 mg/L will need
to have a larger volume distilled.

004

33

Minimum reporting limit is established as 3 times MDL
value. Samples should never be reported less than MDL.
Adjust MDL and Reporting limit when an aliquot size is
less than 200mL.

006

34

The reporting limit is based on MDL study based on 1g of
sample used for the test. If less than 1g of sample were
used, reporting limit should be adjusted.

007

3.5

3.51

3.5.2

Both LCS results shall be entered into Omega.

After “read out” of samples is completed, the raw result
prior to dilution should be reported into Omega (noted as
“Result to report to LIMS”) for samples, spikes, and
duplicates with all corresponding total dilution amounts

008
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3.5.3

3.5.4

3.5.5

3.5.6

3.5.7

entered into the “DF" column on the first data table in
Omega. All raw-readings designated-on the XL BOD --- -
sheets.

For the MS samples, the true value of the spike may
need to be changed if there was a pre-dilution involved
prior to the bottle dilutions. BOD sheet will give this value
as “Spike true value with DF”. Make sure that there is a
reference 1o the original sample to get proper recovery
calculation.

For duplicate samples, the raw values are put in with
their first “QC™ sample being set to *"N” to avoid a
duplicate result (values noted on sheet as Dilution # 1
and # 2 in “To LIMS” column). The reference to the
original result should be provided to get RPD calculation.

If sample is exhibiting toxicity do not average the results.
Report the result as > than the highest resull. Insert
comment “Sample is exhibiting toxicity”.

The unseeded blank should be reported from the
average of the four bottles.

Flagging: Flag the data associated with failed QC results
or deviations from the standard conditions. The impact of
deviations on the results should be explained. Here are
some examples of such situations: BOD of dilution water
> 0.2 mg/L; SCF < 0.6 mg/L or > 1.0 mg/L; DO loss in
sample < 2 mg/L; DO final < 1mg/L; Temperature of
incubator outside of 19-21°C; or Incubation time outside
of range: 5 days +/- 5 hours.

006, 009, 010, 040, 047, 068,

3.6 Flag samples associated with non-standard conditions or
QC results out of control limits. 508, 524, 3600
37 Report results after calculation (Sec.11.1) upon 011
standardization of mercuric nitrate (Sec.9.0).
3.8 Flag the results associated with failed MS/MSD, RPD or | 004, 015, 016, 019, 029, 032,
any deviation from the SOP. 033, 034, 036, 039, 044, 049,
050, 052, 053, 054, 055, 058,
059, 060, 062, 063, 064, 069,
072, 073, 074, 075, 076, 077,
078, 079, 080, 081, 082, 083,
084, 086, 087, 089, 090, 091,
093, 101, 108, 117
3.9 | 3.9.1 Minimum reporting limit is established as 3 times MDL 016
level. Samples should never be reported less than MDL.
Adjustment of reporting limit might be needed if less than
50 mLs of liquid sample and less than 1g of solid sample
was used for distillation; or when less than 20mL of
distillate was used for colorimetric reading.
3.9.2 Save electronic data produced by HACH DR 4000 in the
directory: Data1 on Ralph (L:)\Wc\HACH. Document in
the lab, book data file name.
3.10: Report fluoride concentration, which was determined 024
from the pH meter if it is within calibration range.
3.11 | 3.11.1 Reporting limit {(PQL) should be at or above the lowest 029
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3.11.2

3113

3.11.4

calibration standard. Samples exceeding the highest
standard should be diluted and reanalyzed.

Report the instrument reading and the dilution factor to
OMEGA. Omega will calculate the final resuit and adjust
the reporting limit. -

Report anions NO, and NO, as N; and PO, as P.

Special Reporting Requirements for Chlorine, Sulfur and
Bromine prepared by combustion. The bomb preparation
test code is 5050_PR. MDL values for all matrices are
based on initial sample size = 1g and final volume of
washings = 100mL. Dilution factor 5 is incorporated into
MDLs by default. The MDL and PQL have to be adjusted
manually if the dilution factor > 5. The conversion factors
used for the analytical test codes are: %S = 0.00000033
(3.3E-8); %CL & %Br-= 0.0000001(1E-7);
IC_300_Eproduct (C! and Br) = 0.001. Conversion
factors eliminate manual calculations and convert the IC
reading “mg/L” into final concentration —%” or “mg/kg”.
Report to OMEGA prep information: initial sample wt (kg)
and total volume of washings (mL). For MS/MSD, enter
weight of spike added to sample. Do not enter the wt of
the sample. Report to OMEGA IC reading multiplied by
dilution factor. Subtract the method blank from sample
for chlorine only. Adjust “Raw Spike” value in OMEGA,
because spike varies with the weight of standard added
to prepare LCS or MS/MSD. To calculate “Raw Spike”
multiply TV of standard by gram of standard used.
Reporting IC data for MS/MSD, subtract sample value
from MS value. Make sure that there is no spike
reference for MS or MSD. In order for OMEGA to
calculate RPD correctly, equal amount of spike should’
be added to MS and MSD.

3.11.4.1 Example 1 (LCS): Mineral oil standard contains

0.336% of Chiorine. 1.1g of standard was
combusted. Report 0.0011kg as initial wt. Raw
spike value for OMEGA is 0.3360 x 1.1 = 0.3696%.

3.11.4.2 Example 2 (MS/MSD): 0.2g of sample was spiked

with 0.6g of Mineral oil standard containing 0.336%
Chlorine. Report 0.0006kg as initial wt for MS. Raw
spike value for OMEGA is 0.3360 x 0.6 = 0.2016%.

032

3.12 Report only values that fall between the lowest and the
highest calibration standards.
3.13 | 3.13.1 The MDL and PQL in OMEGA are based on aliquot size | 036
250mL or g for liquids and for soils.
3.13.2 The MDL and PQL adjustment per aliquot size and final
volume of distillate is done by the OMEGA. Refer to SOP
# 261. ' -
3.14 | 3.14.1 Report the first of the duplicate resuits. 038
3.14.2 Report the pH.of the calibration verification buffers
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3.14.3

3.144

analyzed with the batch.

Flag the data associated with any and non-standard
situations.

If samples are very caustic-or very acidic and the
measured pH is outside of bracketing calibration buffers
(< 1or> 12.45), report the measured value and flag the
data.

3.15

3.15.1

3.15.2

PQL should be adjusted in OMEGA when aliquot size is
less than 300mL.

Samples associated with failed QC should be flagged -
when reported.

044, 090

3.16

Report, “PASS” if it is reached the highest temperature.

051

3.17

31471

3.17.2

The reporting limit of 2 mg/L is approximately 3 times the
MDL. When less than 50mL of sample is used for
titration the reporting limit should be adjusted.

Flag the data if sample was in the container with the
headspace.

057

3.18

Report turbidity readings in NTU as follows:

Turbidity range Report to nearest

0-1 0.05

1-10 0.10

10-40 1.00

40-100 5.00

100 - 400 10.00

400 - 1000 50.00

> 1000 100.00

064

3.19

3.19.1

3.19.2

The pH of extract, date of extraction (start and finish),
and analyst that extracted sample all needs to be
entered into Omega computer system after completion
{which is to include the MBLK if it was extracted with the

batch).

Anything out of the ordinary may be entered as a
comment to “flag” data about any problems that may
have occurred during the sample preparation.

070, 085

3.20

Report each sample in duplicates.

073

3.21

3.21.1

3.21.2

3213

Preparation Data: enter the initial weight (kg) of sample
and the final volume of washings (mL).

Analytical Data: multiply the result (mg/L) determined by
IC by dilution factor, subtract method blank then report
calculated value to OMEGA.

Raw value of spike needs to be adjusted for OMEGA,
because the value varies depending on the weight of
standard used to prepare LCS or MS/MSD. To calculate
the raw spike value, multiply the target value by the
weight of standard used for LCS or MS/MSD
preparation.

088
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3.21.3.1 Example A: Standard -Mineral oil contains 0.336%
of Chlorine. 1.1g of standard was combusted. -
Adjusted raw spike value = 0.3360 x 1.1 = 0.3696%.

3.21.3.2 Example B: 0.2g of sample was spiked with 0.6g of
standard mineral oil containing 0.336% Chiorine.
Adjusted raw spike value = 0.3360 x 0.6 = 0.2016%.

3.21.4 In order for OMEGA to calculate RPD correctly, add
equal amount of mineral oil standard to matrix spike and
matrix spike duplicate.

3.21.5 Flag the data associated with any non-standard
conditions that could affect the final resuit.

3.22

Enter the percentage of organic matter on a wet weight
basis as determined in section 11.1 in SOP # 93 into
Omega.

093

3.23

Initial volume (mL), final volume (mL), date digested (start
and finish), and analyst that digested sample all needs to
be entered into Omega computer system after completion
{which is to include the MBLK, LCS, MS, and MSD
samples and volumes). Labels can be generated after
this information is entered into Omega. The MBLK and
LCS samples should have 40mL initial volume and final
volume of 50mL for correct calculation during an upload
of data. Anything out of the ordinary may be entered as a
comment to “flag” data about any problems that may
have occurred during the sample preparation.

101

3.24

3.24.1 Report to the OMEGA all quality control samples: ICV,
ICB, CCB, CCV, LCS, MB, LL check, MS/MSD.

3.24.2 Double check entered results to make sure the numbers
are reported correctly.

3.24.3 Samples with raised reporting limits due to the
interferences or QC problems should be flagged with a
note explaining the problem. The corresponding note
should be provided on the raw data. Questionable results
on regular and/or QC samples must be discussed with
the supervisor or QA manager for plan of action.

102, 103

3.25

3.25.1 Initial weight (Kg), final volume (mL), date digested (start
and finish), and analyst that digested samples all needs
to be entered into Omega computer system after
completion (which is to include the MBLK, LCS, LCS1,
MS, and MSD samples and volumes). Labels can be
generated after this information is entered into Omega.
The MBLK and LCS samples should have 0.001 initial
weight and final volume of 100 mLs for correct
calculation during an upload of data.

3.25.2 Anything out of the ordinary may be entered as a
comment to “flag” data about any problems that may
have occurred during the sample preparation.

104

3.26

3.26.1 Raw results should be reported from instrument data into
the raw data column in Omega. The digestion dilutions
will be put in automatically from the prep entries in
Omega, but any bench dilutions will need to be entered

109, 111
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into the "DF" column in Omega.

3.26.2 Samples run by MSA or with results raised due to
interferences or QC problems should have a note
indicating the problem in the comments column. A
separate note on the raw data should also be provided.

3.26.3 Questionable results or QC on samples should be
consulted with supervisor or director for plan of action or
flagging before reporting results.

3.26.4 All needed documentation of problems, sample dilutions,
sample initial and final volumes, standards traceability,
spike traceability and values, date, and analysts' initials
should all be on the actual raw instrumental data.

3.26.5 Any corrections made on raw data should be crossed out
with a single line with the date and analysts' initials. Re-
runs should be documented with the location of the re-
run sample (date or instrument specification.

3.26.6 All sample types should be clearly marked in run, refer to
abbreviation list for each analyst and instrument for term
definitions that is included with every run.

3.27

Initial weight, final volume, date and time digested (of
extraction), the preparation analyst name all need to be
entered into LIMS. Anything out of the ordinary, problems
occurred during the sample digestion should be entered
as a comment and used to “flag” the data.

116, 8318, 3510, 3540, 3550

3.28

3.28.1 Enter in the OMEGA date and time of preparation and
the name of preparation analyst, initial volume and final
volume of sample.

3.28.2 Anything out of the ordinary should be entered in a
comment column to alert about problems that may have
an impact on the quality of the data.

117

3.29

3.29.1 “Flagging” refers to the addition of a note into the
computer with the final result that will go to the client to
inform them of any problems there may be with the
results.

3.29.2 Raw results should be reported from instrument data into
the raw data column in Omega. The digestion dilutions
will be put in automatically from the prep entries in
Omega. Additional bench dilutions need to be entered
into the "DF" column in Omega. Reporting limits are
generally 3 times the MDL for either instrument to keep
reported values consistent and ensure that client’s
MCL's are met. MDLs and PQLs (reporting limits) will be
adjusted in Omega by digestion and bench dilutions.
Limits attached with MDL lists at end of SOP.

3.29.3 Samples run by MSA or with results raised due to
interferences or QC problems should also be flagged in
the computer with a note indicating the problem. The
note can be put in the comments column in Omega. A
separate note on the raw data should also be included.

118, 119
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Questionable results or QC on samples should be
. consulted with supervisor.or director for plan of action or -
flagging before reporting results.

3.29.4 Analytes above calibration range but within 80% of
Linear Dynamic Range need to be flagged in the
comments.

3.30

3.30.1 All needed documentation of problems, sample dilutions,
sample initial and final volumes, spike values, date, and
analysts' initials should all be on the actual raw
instrumental data.

3.30.2 Any corrections made on raw data should be crossed out
with a single line with the date and analysts’ initials.

3.30.3 Re-runs should be documented with the location of the
re-run sample (date or instrument specification).

3.30.4 All sample types should be clearly marked in run, refer to
abbreviation list for each analyst and instrument for term
definitions that is included with every run.

119

3.31

3.31.1 Initial volume (mL), final volume (mL), date of extraction
(start and finish), and analyst that extracted sample all
needs to be entered into Omega computer system after
completion

3.31.2 The MBLK and LCS samples should have 100mL initial
volume and final volume of 0.5mL for correct calculation
during an upload of data.

3.31.3 Anything out of the ordinary may be entered as a
comment to “flag” data about any problems that may
have occurred during the sample preparation.

548

3.32

3.32.1 When analysis is complete, download the final sample
results into the OMEGA. If a sample has been diluted
then make sure that the dilution factor is entered
correctly. Make sure that each sample has correct
reference to the method blank, and CCV. Add the
appropriate qualifiers and comments to the sample data
after performing a complete review of the sample data
and QC data.

3.32.2 The results for Chlordane based on the peak average
should be entered manually.

3.32.3 The reported data is reviewed and authorized in the OMEGA
by a supervisor.

3.32.4 The SOP includes contingencies for data associated with
non-compliant QC results. This kind of data can be
reported only with permission of supervisor. The impact
of QC results on the data has 1o be clearly explained in
the comment section.

8081/608/508

3.33

When analysis is complete, download the final sample
results into the OMEGA. If a sample has been diluted
then make sure that the dilution factor is entered
correctly. Make sure that each sample has correct

8270/625
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reference to the method blank, and CCV. Add the
appropriate. qualifiers and comments-to the-sample-data
after performing a complete review of the sample data
and QC data. The reported data is reviewed and
authorized in the OMEGA by a supervisor.

40 REFERENCES
4.1 For list of SOPs refer to table in Procedure, Sec.3.0.

42 Laboratory Quality Assurance Manual, Environmental Monitoring & Technologies, Inc., 8100 North
Austin Avenue, Morton Grove, IL 60053-3203.
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CONTROL CHARTS

1.0 SCOPE AND APPLICATION

1.1 Statistical Quality Control (SQC) charts are used in the laboratory to monitor the stability of the

1.2

13

14

1.5

1.6

measurement process. They are an excellent tool in assuring the analyst, laboratory
management, or any outside accrediting authority that the analytical system remains in control or
is stable. Changes in recoveries or trends are indicative of problems in the analyticai system, i.e.
instrument instability or degraded standards, and should be addressed by the analyst. Significant
changes should initiate the corrective action process. Corrective action could include, prepping
new daily standards, recalibrating, or instrument maintenance etc. There are two types of control
charts used in the laboratory, the x bar chart and the R chart. _

The x-bar chart is a plot, in time order, of the recoveries of replicate measurements of a specific
analyte as compared to the calculated average of a set of replicates of the same analyte and
same matrix, or method specified limit. X-bar charts are a means to assess the accuracy of the
analytical system. Five lines are placed on the chart to aid in interpretation, a center line which is
typically an average recovery, upper and fower warning limits +27, or + 2 times the standard
deviation, and upper and lower control limits which are +3(. X — bar control charts are used to
monitor the recoveries of matrix spikes, matrix spike duplicates, laboratory control samples, matrix
duplicates, and surrogates in specific sample matricies. The resuits can be compared to method
specific acceptance criteria or where no method specific limits are provided used to calculate in
house limits. In house limits are updated and reviewed approximately every 6 months. Significant
changes in recovery limits will initiate the corrective action process. Where method specific
acceptance criteria is not provided and there are not enough data points to create in house limits
default values will be used until enough data points have been collected to develop in house
limits.

The next type of control chart is an R chart or range chart. This type of control chart monitors
analytical precision between duplicate measurements of the same method or analyte in the same
sample matrix. The R control chart consists of a center line which is the average relative percent
difference of a series of measurements or a method specified RPD limit. R control charts are used
to monitor the relative percent differences between matrix spikes/matrix spike duplicates, matrix
duplicates and other duplicate measurements of the same analyte in the same sample matrix.
The results can be compared to method specific acceptance criteria or where no method specific
limits are provided used to calculate in house limits. In house limils are updated and reviewed
approximately every 6 months. Significant changes over time of the relative percent differences
between measurements will initiate the corrective action process. Where method specific
acceptance criteria is not provided and there are not enough data points to create in house limits
default values will be used until enough data points have been collected to develop in house
limits.

Control charts, for specific analytes, are generated and reviewed monthly by the QA Manager.
These charts are reviewed, printed out, and stored in a binder in the QA office. Review consists of
verifying that all recovery outliers are flagged in the LIMS. If outliers are not flagged, the supervisor
will be notified. Consistently missed or un-flagged outliers will initiate/require a formal corrective
action investigation. If 7 of more consecutive data points are found on either side of the mean, the
supervisor will be notified and the analytical system will be inspected. Corrective action may
include; recalibrating, re-preping standards, or spike solutions. :

Supervisors will also be notified if trends indicate potential problems with the analytical system.

Situations which may not require supervisor nofification include situations where the recovery
windows are very narrow either due to method required windows, 90% - 110%, or internally
generated windows such as those for Total Dissolved Solids with limits of 94% -103%. In situations
such as these if 7 data points are found above or below the calculated mean, but are near perfect
recoveries, near 100%, no action will be taken.
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2.0 TERMINOLOGY

21 Average or the mean of X, X , is defined as:
- _ V‘ T + Xs + + Uy
AN = AY

Where:
Xi = individual measurement

N = number of measurement_s
2.2 Standard Deviation or 0 =

aT = \_ZI)_‘ —1‘!‘.

-V i1

2.3 Relative Percent Difference or RPD =

RPD = [X1 - X2} / Xave x 100

3.0 PROCEDURE

341 To construct an x-bar chart collect a minimum of 7 measurements, preferably 15-20, done on
different days. Use the equations above to calculate the average or mean recovery and the
standard deviation. Use the calculated average recovery and standard deviation to create the x-
bar control chart limits. Where:

Centerline T ave or known value
UWL (Upper Warning limits) T +20
UCL (Upper control limits) T +30
LWL (Lower warning limits) T.20
LCL (Lower control limits) T -30

3.2  Allrecovery outliers shall be flagged in the LIMS with an S flag and comments added to the case
narrative identifying all recovery outliers. Tests or specific analytes that consistently fail or have
recoveries that exceed limits indicate a problem with the analytical system. When such trends are
noted inspect the analytical system to determine the source of the problem. Potential areas of
concern are, degraded standards, loss of instrument calibration, instrument drift, or other
problems determined by the analyst. All action taken needs to be documented in the appropriate
place, such as daily run log, instrument maintenance log, standard prep log book etc. When
significant problems are determined, the QA group should be notified and the formal corrective

" action process initiated.

3.3  To construct an R chart collect approximately 20 data points, preferably a larger set, analyzed on
different days. Calculate the relative percent difference (RPD) of the concentrations between
matrix duplicates, matrix spike/matrix spike duplicate, or laboratory control sample and its
duplicate. From this group of RPD’ s caiculate an average RPD. The average RPD value obtained
from the data points is entered into the LIMS and used as the control limit or centerline on the
control chart. All RPD outliers shall be flagged in the LIMS with an R flag and comments added to
the case narrative ldent|fy|ng all RPD outliers.
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3.4

3.5

4.0

4.1

4.2

4.3

4.4

Tests or specific analytes, which consistently fail or have RPD's that exceed limits, indicate a
problem with the analytical system. When such trends are noted inspect the analytical system to
determine the source of the problem. Potential areas of concem are, inconsistent sample delivery
technigues, instrument problems causing erratic response, poor sample prep technigues or other
problems determined by the analyst. All action taken needs to be documented in the appropriate
place, such as daily run log, instrument maintenance log, standard prep log book etc. When
significant problems are determined, the QA group should be notified and the formal corrective
action process initiated.

The Grubbs test may be used as a statistical tool to determine if a single data point, percent
recovery or RPD value is an outlier relative to the rest of the data in the data set, and may be
rejected. The Grubbs test detects one outlier at a time. This calculation is part of the omega LIMS.

REFERENCES

ISO/IEC 17025,General requirements for the competence of testing and calibration laboratories.
ISO/IEC 17025:1999(E)

Laboratory Quality Assurance Manual, Revision 10.0, Effective date 5/1/2006. Environmental
Monitoring & Technologies, Inc., 8100 North Austin Avenue, Morton Grove, IL 60053-3203.

NELAC, National Environmental Laboratory Accreditation Conference, Quality Systems Chapter
5, Appendix D. 6/05/2003

USEPA, OSWER. Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-
846. Third Edition (November 1986), Final Update il Method 8000 B, Rev. 2, (12/96),
Determinative Chromatographic Separations.
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Control charts can be used to check for recovery trends in the laboratory. Trends can be either a gradual
increase or decrease of recovery data and are indicative of a problem with the analytical system. A single
spike in recovery is typically an isolated event. Control charts can be used to monitor: CCVs, LCSs, MSs,
and surrogate recoveries. R or range control charts are used to compare the differences between
duplicate measurements such as, MS/MSDs, sample duplicates, LCS/LCD, etc.

1. From the front screen of Omega, get to control charts from “Control Charting”.
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2. Select test code, sample type (LCS, MS, or MSD for RPD), select analyte (only one shown if no
Zelection list exists for test), for number of points (No. of points) enter 30, and click “Get Data”.
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3. From this TKN water example, the Control limits would not be updateable as the Calculated limits are
greater than the Current limits. If Calculated were smaller, the limits could be updated.
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4. If there was one particular recovery that appeared to be very outside of the average, the Grubbs test
can be used to determine if it can be removed from the data set.

5. For an LCS sample, to check for trends, select “REC Graph” and look to see if 7 or more points are
consistently or consecutively on one side of the central average value, if so that indicates a trend.

6. [f a trend is occurring, print out the graph, take corrective action and notify your supervisor.

7. The graph shown in this example is an x-bar or standard recovery control chart, which consists of the
5 lines as mentioned in section 1.2. The center line which in this example is 100%, the center line can
also be calculated from the average of several data points, the next closest lines to the center dotted line
are the warning limits which are calculated as +_2 standard deviations, and the outer most lines are the
action or control limits which are + 3 standard deviations.
a =l&)x
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QUALITY CONTROL

SCOPE AND APPLICATION

The quality control procedures incorporated in the laboratory preparation and analytical
procedures insure that these protocols, as specified in the EMT Quality Assurance Manual (QAM)
are followed. Some examples are presented in this document.

All quality control measures are assessed and evaluated on an ongoing basis. Recovery limits
are generated either internally or method required limits are used. The laboratory LIMS is used to
generate internal recovery limits. Matrix specific percent recovery (%R) and relative percent
difference (RPD} are generated when a minimum of 30 data points are available. For specific
examples on the use of Statistical Quality Control Charts please refer to SOP #213 Control
Charts.

Procedures exist to address situations where quality control samples have recoveries, which
exceed the recovery limits. This includes re-analysis, re-preparing the QC and all associated
samples, and flagging associated data. For specific procedures please refer to the specific
method or the EMT Quality Assurance Manual.

In addition to the internal QC samples mentioned in this document EMT participates in several
double blind Performance Testing studies that, cover most laboratory matrices and methods. For
further details of the EMT PT program refer to the Quality Assurance Manual.

TERMINOLOGY

Refer to the EMT “Quality Assurance Manual” for terms used in this SOP.

PROCEDURE
Blanks

The method blank is used to assess the preparation batch for possible contamination during
the preparation and processing steps. The method blank is processed along with, and under
the same conditions, as the associated samples to include all steps of the analytical procedure.
Blanks can be used to determine if any of the reagents used are contaminated. The method
blank is analyzed before any of the associated samples are analyzed. If the blank is found to
contain target analytes or, any type of matrix contamination, re-analyze the blank to verify. Any
samples associated with a contaminated method blank are either re-processed, re-prepared, or
the results reported with appropriate flags.

Some methods require that any blank readings be subtracted from the readings obtained for
the samp|es or used to set the zero point depending on the test.

At least one blank must be prepared and analyzed per batch, for all analysis. The method blank
must consist of the same quality system matrix as the associated samples and must be shown
to be free of the analytes of interest. A high response in a blank indicates a problem and
corrective action must be taken.

Matrix Duplicates

Matrix duplicates are defined as replicate aliquots of the same sample taken through the entire
analytical procedure. The results from this analysis indicate the precision of the results for the
specific sample using the selected method. The matrix duplicate provides a usable measure of
precision only when target analytes are found in the sample chosen for duplication.
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322

323

Matrix duplicates should be run every 10 samples or, at the frequency required by the method.
If an analytical batch is less than 10 samples, run at least one duplicate. The results from matrix
duplicates are primarily designed to assess the precision of analytical results in a given matrix
and are expressed as the Relative Percent Difference or RPD. The calculated RPD must be
within the limits required by the method, or the limits established by the laboratory.

The RPD is calculated by the following equation:

RPD = ((D1 - D2) | Ave.) x 100

33 Matrix Spikes

3.31

3.3.2

333

3.2.3

334

Matrix specific QC samples indicate the effect of the sample matrix on the precision and
accuracy of the results generated using the selected method. A matrix spike and matrix spike
duplicate are prepared and analyzed with every 20 samples, or more frequently if required by
the specific method.

The analytes spiked should be either those specified by the test method or those target

_ analytes most common to the test procedure for multi analyte procedures. The concentration of

the spiked analytes should be close to the mid point of the method calibration.

The percent recovery of the spiked analytes should be within the limits either specified by the
test method or those determined internally.

The %Recovery for the Spike is calculated by the following equation:
% Recovery = ((Spiked Sample —Sample} /Spike) x 100
The results from the matrix spike/matrix spike duplicate are primarily designed to assess the

precision and accuracy of analytical results in a given matrix and are expressed as percent
recovery (%R), and relative percent difference (RPD).

34 Laboratory Control Samples

3.41

3.23

3.4.2

Laboratory Control Samples (LCS's) are used to evaluate the performance of the total
analytical system, including all preparation and analysis steps. Results of the LCS are
compared to established criteria and, if found to be outside of these criteria, indicates that the
analytical system is "out of control”. Any samples associated with an out of control LCS are
reprocessed for re-analysis or the results reported with the appropriate data qualifying flags.

The %Recovery for LCS is calculated by the following equation:
% Recovery = ((Known Value — Analytical Value) / Known Value) x 100
Typically a LCS is prepared at a minimum of one per preparation batch for most analysis.

However, some analysis does not have spiking solutions so LCS's are not required, some
examples include pH, solids, temperature efc.

3.5 Performance Testing

3.51

3.5.2

EMT participates in the following Proficiency Testing(PT) studies, at the required frequency,
to maintain NELAC accreditation for Drinking Water, Hazardous and Solid Waste, and Waste
Water: January and July Water Supply (WS), April and October Water Pollution (WP), April
and October Soil/Hazardous Waste, June DMR-QA.

All formal PT studies are obtained through approved PTOB/PTPA PT providers. For
continuing accreditation, completion dales of successive proficiency rounds for a given PT
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3.53

field of testing shall be approximately six months apart, with the successful completion of two
acceptable PT studies for each field of testing out of the most recent three. Failure to meet

this semiannual schedule is regarded as a failed study.

For further information on PT studies refer to the EMT Quality Assurance Manual.

3.6 Miscellaneous Quality Control Standards

3.6.1

3.6.2

3.6.3

In addition to the QC samples mentioned, some methods require an Initial Calibration _
Verification (ICV) standard. This is a laboratory prepared standard, it is from a source, which
is different from the calibration standards. This standard is run as a secondary source after a
calibration to verify the correctness of the calibration. The recovery limits for these standards
are the same as those for the Continuing Calibration verification (CCV) standard.

Surrogates, common to organic methods, are a means fo monitor to entire analytical process.
Surrogate compounds are similar to the target analytes. They are added to the sample prior
to extraction, and go through the entire prep process. Surrogate recoveries are either _
generated internally or are specified by the method. For further information on surrogates
please refer to the specific methods procedure.

Other QC samples include Post Digestion Spikes, used for some metals analysis to verify
matrix issues. :

4.0 REFERENCE

Laboratory Quality Assurance Manual, Environmental Monitoring and Technologies, Inc., 8100
North. Austin Avenue, Morton Grove, [L 60053-3203.
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Environmental Sample Receipt and Handling

Scope
The SOP covers sample receipt by the laboratory, login procedures, and sample preservation and storage.
This covers all sample types except those considered e-products.

Summary .

This SOP applies to every EMT personnel that take possession of a sample on behalf of the laboratory.
Samples can be shipped, usually in an insulated ice cooler, delivered by EMT field personnel or directly
delivered by the client.

Review of the COC (chain of custody), reconciling sample label information against the COC,
documentation of discrepancies or problems with samples observed upon receipt, login of the sample into
the LIMS (laboratory information management system) and assigning of unique laboratory number are
discussed.

Samples are also checked that proper preservation and handling occurred during transfer to the faboratory.

Apparatus
Thermometer, such as the Infrared Thermometer "Baxter” Model T 2940. The accuracy of the thermometer is verified
monthly against a NIST traceable thermometer.

Reagents and Materials

Sulfuric acid (1:1) H,SO,. ACS grade.

Hydrochloric acid {1:1) HCL. ACS grade.

Nitric acid (1:1) HNO3. "For trace Metal Analysis” grade.
Sodium Hydroxide (NaOH) pellets. ACS grade reagent
Saodium thiosulfate (Na,S;0;) crystals. ACS grade reagent
pH paper _

Zinc Acetate solution (2N), Zn (CH3;COO), *2 H,0. Dissolve 110 g zinc acetate dihydrate in 500 ml of
reagent water. '

Disposable transfer pipettes, 2 ml.

Stainless steel bowl

Stainless steel spoon

Color tapes or color-coded preservation labels

Safety Hazards .
Environmental samples must always be considered to be potentially hazardous to the health. The samples
may have toxic, corrosive, explosive, and flammable properties. The minimum protection consists of eye
protection, latex gloves, and lab coat.

Procedure

Sample Receipt: The Sample Login Technician or equivalent EMT employee receives samples at the
laboratory. The samples are usually shipped in an insulated ice cooler with the bottles stabilized in the
container and covered with ice, or collected and delivered by EMT personnel.

Temperature measurement:

Temperature measurement is not required when the samples are received the day they were collected in a
cooler still containing bits of not melted solid ice. (“Blue ice” packages are not considered to be a solid ice).
Mark on the COC whether the samples are received on ice.

Take samples out of the chest and measure the temperature of each container type (plastic or glass); per
work order; per cooler using IR thermometer T2940:
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¢+ Aim the sensor of the instrument at the sample, pull and hold the trigger. The distance between the sensor
and the sample should be approximately 10-15 cm. _

The temperature and emissivity will be displayed. Adjust emissivity if needed by pressing the + or -
buttons. Make corrections to the measured temperature value according to the last instrument
verification. Document the temperature of the sample in the COC.

¢ To stop measuring, release the trigger. The last value can be displayed at any time by pressing RECALL.

Each pull of the trigger erases the previous reading and starts a new measurement.
¢+ Record the result of measurement on COC.

*

All samples that require thermal preservation are considered acceptable if the arrival temperature is ranging
from just above freezing temperature of water to 6°C.

If the temperature requirements are not met, print out from OMEGA (LIMS) the checklist with the marked
discrepancy, and record the temperature. Submit the checklist to the login supervisor for further actions.

Sample Identity: The information needed to identify the samples is contained in the chain of custody (COC)
and on the label of each sample container. The COC should be attached to the lid or inside of the cooler. This
form lists a client name, description of the sample, who collected it, in what container, and where and when
the sample was collected. The COC includes the requested test parameters, preservatives used and
comments on the condition of sample. The field labels attached to samples contain the name of the client,
date, time, exact location of sampling and sample description. The information on the field label must
agree with the chain of custody entry. The person delivering the sample should write down.the date and
time of delivery and sign the COC as relinquished. The person receiving the sample should alsoc mark down
the date and the time of receipt and sign the COC.

Sample Integrity is verified by visual inspection. Any problem noted (broken, cracked or inappropriate
container, loose cap, air bubbles in samples for volatile compounds, incorrect chemical preservative, not
sufficient sample volume etc.), must be entered in the checklist in Omega. The checklist with noted
deficiencies is printed out and passed on to the login supervisor together with COC. See Appendix 1 for
appropriate containers and chemical preservatives.

Omega Il Login Procedures: Upon receipt, sample information is transferred from the COC and fieid label to
the central computerized Laboratory Information Management System (LIMS) as follows:

Once in the Omega Il system click arrow on work orders. The screen will appear as below. (Fig. 1) Click
on Add located at the upper left side of the screen. A new work order number will appear.

6.5.2 Go to Client ID and click on the arrow in the box next to it. A list of client names and codes will appear,

select the proper client and click twice. The information for that client wiil now be in the Client Information
box. '

6.5.3 If on the Chain of Custody (COC) it is noted Project or Quote the sales representative has previously set

up the tests for that client. Each project or quote has an ID and a project name that will also be on the
COC. By clicking on the appropriate box (Project or Quote) a list of possible {D’s appear (Fig. 2). Choose
the ID that is written on the COC in order for the preset project or quote to be activated for the login
session. If the project or quote is not written on the COC double click on the Client Default box instead.
Ex: If a “project ID" is written on the COC click on project, a list of project ID’s and project names will
appear. Choose the corresponding ID and click twice. If a “quote ID” is written on the COC click on quote, a
list of quote ID’s and project names will appear. Chocse the correct ID and click twice.
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6.5.4 Before any samples can be logged in the date received must be recorded in the box next to Received. The

Date Due will automatically appear for normal tum around time (TAT) unless it is manually changed in the
TAT box (Fig. 1).

6.5.5 Note any general lab comment that may be on the COC in the Lab Comment field (see fig 1)

6.5.6 Once the date has been entered and the TAT verified click on the box that says LOGIN (In red). You will
now be in the Login screen (Fig. 3)
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Login Comments: |

Date received will carry over from other screen. Click on each of the following boxes to fill in the Client
Sample ID, Collection Date, Matrix, Bottle type, and Number of Containers according to the COC (Fig.
4, Fig.3).

Fig 4
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6.5.7 ~ Read the login comments for specific guidance that may be required to log the correct test information for
specific projects.

6.5.8 To choose the parameters either click on Test groups or Tests (Fig. 3) a list of possible parameters
appears. Pick the appropriate test method for the appropriate matrix by clicking twice. If the sample is a
wastewater choose W, if it is a solid choose S etc. If there is only one parameter and one bottle for the first
sample ID click on Add Sample (Fig. 3) o get a new sample number. Then repeat above process.

If there is more than one parameter or bottle type for the first sample ID click on Add Fraction (Fig. 3).
This feature will allow for the same number (since it is the same sample) but add a letter at the end to
differentiate between the bottle types and parameters. If there are any test specific comments on the COC
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these can be entered in the Comments field on the left or on the test line under lab comments column
that is to the right of the test name. Then repeat above process as needed.

It is possible to copy tests if a different sample ID requires the same parameters. Click on add sample then
fill in the Client 1D and the collection date. Next click on Copy Sample, the computer will copy the
information entered for the entire sample (including fractions and collection date). Similarly, if you want to
copy a single fraction click on Copy Fraction (this only copies test information).

To put a sample on hold, log in samples for parameters listed and click Sample on Hold (Fig. 3). Sample
will remain on hold untit it is taken off by clicking on the same box.

To print [abels click on Labels. The label screen will appear, Select the sample ID's that need to be printed
by clicking the red arrow, when done click on ok and the labels will print.

When finished click the door on the upper right side until you reach the main work order screen. Repeat

‘'with a new client.

Chemical Preservation and Storage: Check and document chemical preservation of all preserved
samples.

NOTE: Samples for volatile analyses (test codes: 624, 8260, 8021, 8015G) arriving in VOC vials
should never be opened. The preservation of these samples is checked after analysis.

71

7.2

7.3
74

7.5

Check pH of wastewater samples for PCB/Pesticides analyses by method 608. If the pH of the sample is
outside of 5.0 to 8.0 range, mark pH on the lid of the container and enter a note in the Comment.

Using a disposable transfer pipet, test pH by placing a drop of the sample on a strip of pH paper. Do not dip
the pH paper into the jar. Preserve samples if the check shows that the samples were not preserved or if
not enough preservatives was added.

If you have non-preserved sample for multiple tests requiring dxfferent chemical preservations, you may
need to split sample and preserve each sub-sample separately.

Acids can be added using a disposable transfer pipet. Usually 2 ml of concentrated acid is enough to bring
pH of sample to <2.

Addition of 2-3 pellets of Sodium hydroxide to 1L of sample is as a rule enough to bring pH to >12. Replace
the cap and mix sample by inverting the jar. Test the sample again after addition of preservative.

Color tape
Parameters Preservatives (to indicate used
preservatives)
Ammonia pH<2 H,S0, Yellow
CcoD pH<2 H,50, Yellow
Cyanide pH>12 NaOH Green
Hardness pH<2 HNO; Red
TKN pH<2 H,SO, Yellow
oo™ 10 | 142 o,
FOG pH<2 HCI Blue
TOC pH<2 H,S0O, Yellow
TRPH pH<2 HCI Blue
Phenols pH<2 H,S0, Yellow
Phosphorus pH<2 H,S04 Yellow
Sulfide Total pH>9 NaOH, ZnAc (if sampleis
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not analyzed immediately)

NaOH or H,SO, if pH is out of

PCBs/Pesticides range: 5<pH<9

NOTE: If the sample was measured to have a pH > 10 and it requires tests that are preserved with
acid then contact your immediate supervisor for further instructions. More importantly do not
preserve the sample with acid because if it does contain CN then acidifying the sample will release
CN gas.

Samples should not be preserved when the following known conditions exist:

Sample has a pH <2 or >10

Sample might produce toxic or explosive gases when preserved

Sample is taken from an extremely hazardous waste site that is known to contain highty toxic materials.

Logged in samples are placed on appropriate shélves in the login cooler for storage at 2-6°C. Once
analysis has been started the samples may move to various coolers based on the analyses performed.

Samples for Wet Analysis Cooler# 7
Samples for Org. Analysis Cooler # 2
VOC samples (including BTEX) Cooler # 4
Drinking Water for Metals Cooler# 5
Drinking Water for Volatiles Cooler # 10
Soil Samples for Volatiles - Cooler # 11
Ground Water for Volatiles %) O:ir #12;

BOD samples are given directly to the BOD operator. “Rush” samples and samples that have parameters
with very short holding times should be left in the login area and the appropriate supervisor must be notified.

Parameters Holding Time
Hexavalent Chromium 24 hr

BOD : 48 hr from the moment of the sample collection.
Residue Settleable 48 hr

Hydrogen lon (pH) Analyze immediately
Nitrate 48 hr

Nitrite . 48 hr
Orthophosphate 48 hr

Surfactants 48 hr

Turbidity 48 hr

Chlorine Residual Analyze immediately
Sulfite Analyze immediately
Oxygen Dissolved Analyze immediately

Preparation of Composite Samples: Volatile samples are not composited by the log-in technician.
Please see the Volatile Supervisor if such a request is made. Collect individual portions of the sample in a
clean stainless steel bucket or Pyrex dish and mix thoroughly using stainless steel spoon. Transfer
obtained composite sample into jars and preserve if necessary.

When samples arrive they need toc be in containers that can fit on shelves in the various coolers. Samples
may come in buckets, boxes, bags and other forms. This will also include light bulbs, brake shoes, bricks
and wood blocks. Break and mix sample as well as possible. The tools for breaking the samples into




8.2

9.0
9.1
9.2

Environmental Monitoring and Technologies Inc. SOP # 224 Revision 7. December 1, 2005
Page 7 of 11

appropriate sizes are provided. Put sub-samples into containers, label and place on the correct shelf. This
is done to increase efficiency in the lab, allowing chemist to perform the analysis in the prescribed time

frame.

Occasionally projects arise and clients request pre-preserved jars and coolers. Refer to Appendix #1 for
appropriate container. The Login supervisor will determine what time constraints are involved and make

arrangements for fulfilling such requests.

Reference:
SW-846. Chapter II; lil; IV Revision 4, Nov. 2000.
2003 NELAC Standard. Quality Systems. 5.5.8 “Handling of Samples”

Authors: John Beck, Esfir Talkovska
Revised: Arminta Priddy
Approved by: Mitchell Ostrowski 12/1/05
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Appendix 1

40 CFR p. 136.3 Wastewater
Table II_Required Containers, Preservation Techniques, and Holding Times

Parameter No./pame ] Container | Preservation | Maximum holding time
Table IB Inorganic Tests:
1. Acidity P.G Cool, 4°C 14 days.
2. Alkalinity P.G do Do.
4. Ammonia P.G Cool, 4°C, H,SO, 10 pH<2 28 days.
9. Biochemical oxygen demand P,G Cool, 4°C 48 hours.
10. Boron P, PFTE, or Quartz HNO, to pH<2 6 months.
11. Bromide P,G None required 28 days.
14. Biochemical oxygen demand, P.G Cool, 4°C 48 hours.
carbonaceous
15. Chemical oxygen demand P.G Cool, 4°C, H,SO, 1o pH<2 28 days.
16. Chloride P.G None required ' Do.
17. Chlorine, total residual P,G .do Analyze immediately.
21. Color P, G Cool, 4°C 48 hours.
23-24. Cyanide, tota! and amenable to P,G . Cool, 4°C, NaOH to pH >12, 14 days.
chlorination 0.6g ascorbic acid
25. Fluoride P None required 28 days.
27. Hardness P, G HNO, to pH<2,0r 6 months.
H,80, to pH<2
28. Hydrogen ion (pH) P,G None required Analyze immediately.
31, 43. Kjeldah! and organic nitrogen. P,G Cool, 4°C, H,S0O, to pH<2. 28 days.
Metals:
18. Chromium VI P, G Cool, 4 °C 24 hours.
35. Mercury P.G HNO, to pH<2 28 days.
3. 5-8, 12,13, 19, 20, 22, 26, 29, 30, P.G HNO, to pH<2 6 months.
32-34, 36, 37, 45, 47, 51, 52, 58-60,
62, 63, 70-72, 74, 75. Metals except
boron, chromium VI and mercury
38. Nitrate P, G Cool, 4°C 48 hours.
39. Nitrate-nitrite P.G Cool, 4°C, H,SO, 10 pH <2. 28 days.
40. Nitrite P,G Cool, 4°C 48 hours.
41. Oil and grease G Cool 10 4°C, HCl or 28 days.
H,SO, to pH <2.
42. Organic Carbon P.G Cool t0 4 °C HC1 or H,SO, or | 28 days.
H.,PO,, to pH<2.
44. Orthophosphate P.G Filter immediately, Cool, 4°C 48 hours.
46. Oxygen, Dissolved Probe G Bottle and top None required Analyze immediately.
47. Winkler G Bottle and top Fix on site and store in dark 8 hours.
48. Phenols G only Cool, 4°C, H,SO, 1o pH <2, 28 days.
49. Phosphorus (elemental) G Cool, 4°C 48 hours.
50. Phosphorus, total P.G Cool, 4°C, H,S0O, to pH<2. 28 days.
53. Residue, total P,G Cool, 4°C 7 days.
54. Residue, Filterable P,G do 7 days.
55. Residue, Nonfilterable (TSS). P.G do 7 days.
56. Residue, Settleable P.G do 48 hours.
57. Residue, volatile P, G do 7 days.
61. Silica P, PFTE, or Quartz. Cool, 4 °C 28 days.
64. Specific conductance P.G do Do
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Parameter No./name "‘Container Preservation | Maximum holding time
65. Sulfate P, G do Do
66. Sulfide P,G Cool, 4°C add zinc acetate plus | 7 days.
sodium hydroxide to pH > 9.

67. Sulfite P,G None required Analyze immediately.
68. Surfactants P.G Cool, 4°C 48 hours. :
69. Temperature P,G None required Analyze.
73. Turbidity P, G Cool, 4°C 48 hours.
Table IC Organic Tests
13, 18-20, 22, 24-28, 34-37, 39- G, Teflon-lined, Cool, 4 °C, Na,S,0, [4 days.
43, 45-47, 56, 76, 104, 105, 108- septum. 0.008%
111, 113. Purgeable Halocarbons.
6, 57, 106. Purgeable aromatic G, Teflon-lined, Cool, 4 °C, 0.008% Do.
hydrocarbons. septum. ' Na,S,0,, HCI 1o pH2.
3, 4. Acrolein and acrylonitrile. G, Teflon-lined, | Cool, 4 °C, 0.008% Do.

| septum. Na,S,0,, adjust pH to 4-5.

G, Teflon-lined cap Cool, 4 °C, 0.008% 7 days until

23, 30, 44, 49, 53, 77, 80, 81, 98,

100, 112. Phenols Na,S,0, extraction; 40 days
after extraction
7, 38. Benzidines G, Teflon-lined, do 7 days until
.| septum. extraction.
14, 17, 48, 50-52. Phthalate esters. | G, Teflon-lined, Cool, 4 °C 7 days until

septum.

extraction; 40 days
after extraction.

2-84. Nitrosamines

G, Teflon-lined,

Cool, 4 °C, 0.008%

Do.

septum. Na,S,0,, store in the dark.
88-94. PCBs G, Teflon-lined, Cool, 4 °C Do.
. septum.
54, 55, 75, 79. Nitroaromatics and | G, Teflon-lined, Cool, 4 °C, 0.008% Do.
isophorone septum. Na,S,0,, store in the dark.
1, 2,5, 812, 32, 33, 58, 59, 74, G, Teflon-lined, do Do.
78, 99, 101. Polynuclear aromatic | septum. B '
hydrocarbons )
15, 16, 21, 31, 87. Haloethers G, Teflon-lined, Cool, 4 °C, 0.008% Do.
septum. .| Na,S,0, '
29, 35-37, 63-65, 73, 107, G, Teflon-lined, Cool, 4 °C Do.
Chlorinated hydrocarbons septum.
60-62, 66-72, 85, 86, 95-97, 102,
103, CDDs/CDFs.
aqueous: field and Jab G Cool, 0-4 °C, pH<?9, I year.
preservation 0.008% Na,S,0,
Solids, mixed phase, and tissue: | G, Teflon-lined, Cool, <4 °C 7 days.
field preservation septum.
Solids, mixed phase, and tissue: | G, Teflon-lined, Freeze, <-10 °C | year.
lah preservation. septum. :
Table ID Pesticides Tests: ,
{-70. Pesticides G, Teflon-lined, Do.

septum.

Cool, 4°C, pH 5-9
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SW-846 Ground Water and Solid Waste
TABLE 4-1.

SAMPLE COMTAINERS, PRESERYATION. TECHNIGUES., AHD HOLDIMNG TIMES

YOLATILE ORGAHICS

Tampls fMank Conjainet Praservatice siding Time
Caoncentiats] Wasts Flethod 5035: $)-ml viaks with sfiiing bar. Cooltod . 14davs
FTampla Iethod 5021 S== m=thod.
Fzthods 5021 & 5032 125-mL wid=mouth
glass contain=t.
Use Tzlbzn-finsd lids (o1 all proosduzs,
Squzous 3amples With Mzthads 5939, 531, § S032: 2 % 43-mbL Cool 10 4  and adjusl pH o lzss than 2 with 14dsvs
N Residual Chibtine ~ials vith Tllon-fined s=plum 2aps H.5% HZL oo sclid MaHS3 .
Presenl . .
LAuzous Sampdss WITH | Methods 5039, 5931, & S63% 2 % #)-mb Collect sample in a 125ml >ontainet which 14 days
R=sidual Chletine Frasent | wials with Tellondined seplum caps has bezn pre-prasersed with 4 dips of 107
sodium thizsullalz solufica, Sently sail koo mix
sampiz and tansfer 10 4 40-mlL w3 Hal
Cool 16 4 € and adjust pHic l2ss than 2 with
H. 50, HCL o s26id HaHT> |
Setedzin and Aovlonitil: | Wzthods 5230, 5331, % 5022: 2 % $-ml Aodjust i pH 45, Cool o 4 €. 1ddays
in ~qu=an Sample <ialy with Tzflon-in=] s=pdum 2aps
Salid Sampdes Mzlhad 5036 49-nl whals with septum and 5&& 1he ndraidual methods. 14 dovs
s2. sails. s2dim=enls, sfning bar
sludg=s. ash. Method 5021: %z msthod
Idzthods 5031 & 5032 125-mL wid=mouth
glass containet with T=flonlined bds.
SELTAOLATILE ORGANIC SeIRGAMHIC HLOR IME PESTIC IDESPCBs AHD HERBIC IDES
Fampls ahix Conlaineg Presessatice Hzdding Tim=
Coepranliatz=d Wasls 125-mL widzmouth Jass with Teflondin=d Hone Samples armasted

Sampls

fid

«ithin 14 .days and
=ai1ats analyzed
#ithin 40 davs
following 2xlractizn.

Squsous Samples With
= Residual Shltin:
Przsznt

1-gal. 2x 4.5l o1 4 x 1-L amter glass Coollod €

oznlaina with Tefl-n-fin=d 4

Samples extiozi=d
within T davs and
22lrads analyzed
‘within 40 davs
followingy =xhactizn.

Lau=zous SamE=s WITH

Feasidual Chiarine Frasenl

1-gak. Zx 3.6-gal. o1 4 x 1-L. ambar akss

244 3-miL 13- sodumn thizsullatz solution p=4
o=nanas with Teflen-in=d tid. 3

galken wor Q08 ,. Additicn of sxdium
thiasullate solution 1 sample conlinsr may b
performad in th= laboralcey peice le: fiebd uss.
Coolis d C. :

Samples extrart=d
#ithin ¥ days and
2zl achs analyzed
‘within 40 davs
followinz 2xhactizn.

Solid Zamples
2L sollz, s2dimnls,
shekazs. ash.

250-mb widemoauth Jass oinainz with Coollad

Teflon-fin= fid

Samples extradted
#hhin 14 <ays and
27113218 analyzed
within 40 davs
following =xb actizn,
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1.0

1.1

1.2

1.3

2.0

3.0

31

3.2

VALIDATION OF DATA

SCOPE AND APPLICATION
The purpose of data validation is to verify the correctness of analytical results..As an outcome of
validation process the data can be accepted and released to the client or it can be rejected.
The data validation is conducted by a qualified designated personnel: a second analyst, not
involved in the analysis of the sample which data is in question, Lab. Director, Department
Supervisor, or the QA department.
The data reviewér must report to the Lab. Director or QA staff any problems and non-conformities
concerning the data.
TERMINOLOGY
Refer to EMT “Quality Manual” for terms used in this SOP.
| PROCEDURE
The set of crileria to be checked initially by the analyst;
3141 Calibration, initial and continuing.
3.1.2  Data Handling; verify calculations, analyte identification, integrations
3.1.3 Duplicate analysis
314 Holding times
315 Interference Check Standard (Metals -ICPs)
3.1.6 Internal Standards
3.1.7 Laboratory Control Samples (LCS)
3.1.8 Matrix Spike (MS), Matrix Spike Duplicate (MSD).
3.1.9 Method Blanks
3.1.10 Surrogates — for organic analysis
Calibration
3.21 Instrument capability to produce credible data should be demonstrated by an acceptable
initial calibration and subsequent calibration verification.
322 To be accepted the calibration should include a minimum number of points, required by the
specific method, the standards should be evenly distributed.
3.23 The coefficient of correlation is to be > 0.995 for inorganic analyses, and > 0.99 for organic
analyses.
3.2.4  Zero calibration setting should be in position "ignored" for organic analysis when a least
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3.2.5

squares regression is used.
Refer to the specific SOP for more information on a particular method or instrument
calibration requirements.

3.3 Initial and Continuous Verification.

3.31

3.3.2

Organic methods require the analysis of a Continuing Calibration Verification Standard (CCV)
to be run at the beginning of every analytical sequence and every 12 hours minimum. The
recovery of all compounds of interest should be validated against the limits specified by the
appropriate method or those developed in house. Default CCV recovery limits used in the
laboratory are 80-120% for GC/MS analyses, 85-115% for GC and HPLC analysis. Surrogate
compounds in the CCV are evaluated using the same criteria as for the analytes. For muiti-
analyte organic methods such as method 8260 VOA’s it is nof unusual to have a few analytes
outside of the control limits, these outliers must be noted in the laboratory narrative. Up to
20% of target analytes may be outside control limits. However, if a target analyte in a CCV
has a recovery below limits and that analyte is present in an associated sample the sample
must be re-run with an acceptable CCV. If a CCV has compounds outside of control limits but
those compounds are not present in the associated samples the data may be reported. If
several target analytes are below recovery limits, recalibration may be necessary or the CCV
may need to be re-prepared. Consistent recoveries either below or above control limits may
indicate the need to recalibrate or a degraded CCV standard.

Inorganic Lab. Check standards should be analyzed in the beginning, at the end of the
analytical run and every 10 samples. Recoveries of 30-110%, or those specified by the
method should be obtained as a minimum to consider the calibration verified. Low Level
Check standards employed for some tests (Mercury by VGA, Lead in DW and etc.) are
evaluated using the limits developed by the laboratory. If the Check Standard recovery does
not comply with the limits the data is unusable.

3.4 Data Handling. The raw data should be examined by the analyst for:

3.41

3.4.2

3.43

344

3.4.5
3.4.6
3.4.7
3.4.8

349

Complete Sample Information: sample number, date of preparation and date of analysis.

Any anomalies: carryover, baseline shifts; negatives, abnormal peaks' shape, peak tailing
and etc. - -

Correct Compound Identification. During secondary review, by either a senior analyst or
supervisor, approximately 10% of samples should have all compound identification verified,
verify sample calculations. The confirmation technique should be used if the compound
identification is in a question. Second column confirmation is required always for DW by
HPLC and for Pesticides by GC.

Transcription or réduction errors (mistakes in calculations involving dilution, concentration,
correction for sample weight, % solids); correctness of rounding; appropriate number of
significant figures. For these kinds of errors the department supervisors or the QA group
kinds should check 10% of reported results.

Analytes with concentrations falling outside of calibration range.

‘Reporting limits reflecting dilutions, interferences, and amount of sample used.

Traceability for standards and spikes.
Adequate explanation of corrective actions if any.

Correct handling of wrongly entered data.



Environmental Monitoring and Technologies Inc. March 7, 2008
8100 N Austin Ave. Morton Grove, IL Revision 1
Standard Operating Procedure # 234 Page 4 of 6

3.4.10 lIdentifiable signatures or initials of analysts involved in analysis.

3.5 Duplicate.
Duplicate analyses are indicators of laboratory precision based on sample matrix. Inorganic
Analysis: For the sample with concentration > 5 x MDL the RPD limit is 20% or less, if based on
the laboratory performance data. Organic Analysis: The RPD limits based on the laboratory
performance data are to be used for the data validation. RPDs for organic analysis are typically
generated from the analysis of MS/MSD samples.

3.6 Holding time.
Actual holding time is established by comparing the sampling date with the date of analysis or the
date of the sample preparation. Date of the sample collection can be found on the worksheet
generated by the LIMS, the date of preparation is in the appropriate digestion/extraction books;
the date of analysis is on the raw data. Sample preservation to the proper pH should also be
checked. Information about the sample preservation can be found on COC.

3.7 Interference Check Standard.
Interference Check Standard is analyzed by the ICP to verify interelement and background
correction factors. |IEC factors used for each analytical run should be available. IEC standard has
to be analyzed at the beginning of each day of analyses. The result for the IEC solution must fall
within the range: +/- 2.2 x MDL for analyte of interest and with +/- 20% for the interfering element.

38 internal Standard.

Internal Standards used in organic analysis are used to monitor instrument conditions such as
correct and consistent injection volumes and instrument sensitivity. Changes in internal standard
response will adversely affect quantification of target compounds. Internal Standard area should
be within method specified limits for all quality control samples and regular samples, including
sample dilutions and reanalysis. If the internal standard response is outside the upper or lower
limits the data is unusable and the sample should be re-analyzed. If reanalysis gives the same
results re-extract the samples.

3.9  Laboratory Control Sample (LCS).

9.2.1 LCS monitors overall performance of all steps in the analysis, including the sample
preparation. All LCS results must fall within the control limits established by the laboratory or
specified by the method whichever is more stringent. If LCS recovery falls within the method
specified limits but outside of the laboratory limits the problem should be investigated and
evaluated. Itis the prerogative of the Lab. Director to decide whether the data can be
reported or not. If LCS recovery does not comply with the method specified limits the data is
unusable.

9.22 A LCSis most common in organic analysis, it typically contains all analytes of a particular
method. The LCS monitors the overall performance of all steps in the analysis, including
sample extraction and concentration. LCS recovery limits are typically generated in the
laboratory by taking the average recovery of a set data. For multi-analyte organic methods
such as method 8260 VOA’s it is not unusual fo have a few analytes outside of the control
limits, these outliers must be noted in the laboratory narrative. Up to 20% of target analytes
may be outside control limits. If more than 20% of analytes exceed limits re-extraction may be
required.

3.10 Matrix Spike (MS), Matrix Spike Duplicate (MSD).

3.10.1 MS and MSD analysis provide information about the effect of sample matrix on sample
extraction, concentration, and the identification and quantitation of target analytes, and also
the homogeneily of the sample. Matrix spike recoveries and the calculation of refative percent
differences between the duplicate samples are evaluated against the limits established by the
laboratory or those specified by the method. :
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3.10.2 For multi-analyte organic methods such as method 8260 VOA's it is not unusual to have a

3.10.3

3.10.4

-3.10.5

3.10.6

few analytes outside of the control limits, these outliers must be noted in the laboratory

. narrative. Up to 20% of target analytes may be outside control limits. A matrix spike with poor

recoveries should be re-analyzed to verify matrix as the cause of the poor recoveries. If
recovery of any analyte falls outside the control limits and the LCS for the analyte is shown to
be in control, the recovery problem encountered with the spiked sample is judged to be
matrix related not system related.

If the RPDs for several analytes are outside of the required limits sample matrix or non-
homogeneous sample matrix is a possible cause. If more than 20% of analytes exceed limits
re-extraction may be required if sample matrix cannot be proven as the cause of the outliers.

Metals Analysis. :

Serial Dilution Test should be done when physical or chemical interferences due to the matrix
is suspected. The test is conducted for the samples with sufficiently high analyte
concentration (20 x MDL or above). The matrix specific interference is considered to be
confirmed if the result of 5-fold diluted sample differs more than 10% of the original resuilt.

Post digest spike is used for the samples with matrix specific problems and low analyte
concentration. The spike concentration should be 10-20 times MDL and more than 50% of
the background concentration, whichever is higher; the volume of spike should be no more
than 10% of the sample’s analytical volume.

MSA is conducted for samples with matrix specific problems and post preparation spike
recovery above 40%. The standards used for MSA should be 50%, 100% and 150% of the
sample concentration. MSA slope should differ by no more than 20% of the calibration curve
slope. Coefficient of correlation for MSA should be > 0.995. If the requirements listed above
are not met the data is qualified as estimated. :

3.11  Method Blank.

3.11.1

3.11.2

3.11.3

Blank evaluation is required to determine the existence and magnitude of contamination
problem. Absolute Value of the Method Blank should be less than MDL, or 5% of the
regulatory limit for the analyte for solid waste and 10% for water, or 5% of the measured
concentration in the sample for solid waste and 10% for water.

Method Blank should be run with batch of 20 or less samples. In instances where more than
one blank is associated with a sample, the qualification should be based upon a comparison
with the associated blank having the highest concentration of a contaminant.

The analysis of a calibration blank is required both in the beginning, and at the end of the run,
and after every 10 samples for inorganic tests. Solvent or method blanks should be analyzed
with each analytical set of samples for organic analyses. Any target analytes found in the
blank should be less than the PQL. The presence of target analytes in the blank may indicate
contamination. If target analytes are present in the blank inspect the analytical system to
identify the source of the contaminants so it may be eliminated. The contamination may be
from carry over from a previously run sample, contaminated standards, or contaminated
glassware etc. Clean all glassware, re-prep standards, and re-prep samples and associated
QC. Method Blank contamination in organic methods may require the re-extraction of
samples and all associated QC. In some cases if target analytes are present in the blank but
all associated samples are free of target analytes raise the reporting limit in the sample to just
above the contamination level and report the data. In organic methods if contamination is
serious, notify the organic prep group leader and the QC group to initiate an investigation and
the corrective action process.

3.12 Surrogate.
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3.12.1  Surrogate recovery in the individual samples is evaluated versus the limits based on historical

laboratory data or the method specific limits. 70-130% limit can be used as interim
acceptance criteria if not enough data is accumulated to develop the laboratory limits and the
methods do not contain method specified recovery limits.

3.12.2 The samples with surrogate recovery outside of acceptable limits should initially be re-

3.13

3.14

40

4.1

4.2

43

4.4

analyzed to verify the recovery. If re-analysis produces the same results the sample should
be re-extracted and reanalyzed. If re-extraction and reanalysis produces the same results the
outliers are assumed to be a result of the sample matrix a comment is added to the
laboratory narrative indicating that surrogate outliers are due to sample matrix. In some
sampies requiring dilution the surrogate cannot be measured. In these cases the surrogate
recovery from the undiluted sample, if available, should be provided.

Any violation of the method requirements or procedures outlined in this document may render the
data unreportable. Repreping or re-extracting samples may correct outliers or verify matrix as the
cause of QC violations. All violations or QC outliers should be well documented in the laboratory
narrative. :

After successful completion of the validation steps the data is to be singed and dated and
approved for submittal.

REFERENCES

EPA. Laboratory Data Validation Functionai Guidelines for Evaluation Inorganic Analyses.

Laboratory Quality Assurance Manual, Environmental Monitoring and Technologies, Inc., 8100
North AL_Jstin Avenue, Morton Grove, IL 60053-3203.

SW-846, 3D Edition. Revision 1. Chapter One.

SW-846, 3D Edition. Revision 1. Method # 8000.
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1.0

11

1.2

1.3

2.0

2.1

3.0

REPORTING AND MANAGING RESULTS IN LIMS

SCOPE AND APPLICATION

This SOP describes the procedures and practices that must be followed in order to report
complete and accurate information to the LIMS.

This is a guideline for all analysts who enter data info the Omega LIMS system.

Not every example of data uploading is covered in this SOP, as many instruments also require
secondary software to link the instrument to the LIMS. Refer to the specific method SOP's for the
very specific information required for some methods and instrumentation.

TERMINOLOGY

Refer to EMT “Quality Assurance Manual” for terms used in this SOP.

PROCEDURE

To create a new data table for preparation or analytical information entry one will select “Prep” for a prep
batch or “Data Entry by Run” for the data entry (see figure one for the main screen of the Omega

LIMS starting point).

3.1.1

To create the prep batch. select “Prep” from main screen, click "Add” from top toolbar
(automatically creates the new table and unique prep sequence ID number), select the test
code needed from the prep code drop down list, modify start date and technician as needed,
select “LoadSamps” followed by “User” to get sample selection, and select samples by
highlighting the work order numbers and splits in left column and using right arrow to move to
right column for the selected samples. Click the “OK"” when all needed samples are in the
right column; samples will be automatically put into the table with a Method blank and an LCS
{additional QC types must be manually typed in, see 3.2.2 or MBLK and LCS line deleted if
not needed or applicable). Enter all needed initial weights or volumes and modify final
volumes if different than the defaull. To close and save the prep table enter the final date and
time (End date) that will also lock the information. After the final date is entered, click the
“back page icon” to exit followed by clicking “Yes” to the dialog box query that will appear
asking “Update sample PREP status to Complete?”.

NOTE: The prep batch must always be created and saved (closed by putting in the batch completed
date) before the analytical data is entered for the system calculations, validations, and QC linkages fo

work properly.

3.1.2

To create and start the data table, open “Data Entry By Run” and select “Add” from toolbar to
add a new record that will create a new data sequence. Enter the “Instrument ID” (manual,
ICP-MS, GC-MS, efc), Run start date (when the analysis was started, not necessarily ended)
and analyst's name; making sure that the information in Omega is consistent with the
information on the instrument report of in the lab notebook. Enter the time of analysis for tests
with a holding time less than or equal to 48 hours such as: pH, Hexavalent Chromium,
Sulfites, Sulfides, BOD, Residual Chlorine, etc. See figure 2 for location of items on screen.
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Figure 1: the Main screen of Omega displaying the starting points for the creation of a prep table

or analytical data table (section 3.1).
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Figure 2: the first page of the data entry table showing the various data entry boxes and tabs

needed for various applications (see sections 3.2 to 3.8 for proper use).
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3.2 Bring the samples into the table either by imperting the data from instruments, by loading the

33

samples from Omega by test code or prep sequence, or by manually typing in the samples’ work
order numbers. These operations are performed using the “[.oad Samples” (to manually select
from all samples logged in for a certain test code or from a prep sequence) or “Data Import” to
upload instrument data. Refer to the specific tests for instrument import specifications. Generally
if all is set correct at the instrument file level all you need to do after clicking the “Data Import” tab
is to find the file and open, all tables will be created and data will load automatically. To select
form test codes or prep sequences select the test code needed or type in the prep sequence in
the available line after clicking the “Load samples” tab. Move the needed samples from the left
column to the right by highlighting and using the right arrow tab. After all are selected, click “OK”
to create the data table. Make sure that when pulling in QC from a prep sequence that the test
code and sample type are present (may need to type in the needed information) or the data load
will fail for the QC samples and they will not be created in the table. They can be manually typed
in with all needed information selected across the horizontal line as an alternative method of
creating the sample in the table. Only samples analyzed by the same test code should be on
each data entry page fo make QC reports link to the QC samples correctly.

3.2.1  Water and soil samples processed together in the same analytical run and sharing the same

check standard can be loaded into the same table with some restrictions. They must be
entered in separate sets (batches), each with its own QC and corresponding test code. The
QC is linked by the prep sequence (where applicable) and /or test code.

3.2.2 identify QC sample types as follows (typical sample examples):

Matrix spike: ~ 01040515-01AMS

Matrix spike duplicate 01040515-01AMSD

Matrix duplicate: 01040515-01ADUP
Post-digestion spike , 01040515-01APDS
Post-digestion spike duplicate 01040515-01APDSD

TPH, BOD, COD QC only sample: 01040515-01AQC

Lab control sample (LCS): LCS-4625 or LCS-R19950
Method blank (MBLK): MB-4625 or MB-R19950
TCLP or ZHE blank: MBT-4624 or MBZHE-4625

(The numbers are used only as examples)

3.23 Anexample of a "QC sample” identifies 8015 TPH sampies (in the above example) that

contain something other than diesel and were integrated with the Diesel method. This sample
is used for matrix spike recovery calculation only. The “QC" can also be used for BOD, COD,
and others where a value needs to be subtracted for the MS/MSD calculation, but the resuit
is not to be reported out as the final result to the client on the report. Most likely the “QC”
only sample has a proportional value to the final result due to a dilution from adding the
volume of the spike [COD)] or is not a total average [BOD].

3.24 Including the batch number in the identification of the MB and LCS links the QC to its prep or

analytical batch. The MB and LCS shouid be named as above on the instrument reports
transferred to Omega.

3.25 TCLP Blanks: keep the number of the TCLP batch when they are analyzed for organic

parameters. When analyzed for inorganic parameters, TCLP (or SESW) blanks receive the
number of the analytical or preparation batch with which they were processed.

“Test Code" indicates the analytical method and the matrix type. For example, 8270_W is the
method 8270 for waters and 8270_8S is 8270 for soils. Use the same Test Code for samples as
well as associated control samples (CCV, Blanks, LCS, MS/MSD). Test codes are named starting
with the Method number (from EPA, ASTM, Standard Methods, elc.) followed by a very br/ef
description (for some) and then the matrix at the end.
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NOTE: Updated test code lists for the Omega LIMS can be found on the network at: “G:\Subcontract info
& Omega test lists”.

3.4 Properly identify the type of sample:

SAMP Regular sample type to be reported to client
MBLK Method blank
ICV Initial calibration verification
ICB : Initial calibration blank
CCv Continuous calibration verification
cCB Continuous calibration blank
LCS Laboratory control sample
MS Matrix spike
MSD Matrix spike duplicate
PDS Post digestion spike
PDSD Post digestion spike duplicate
DUP Duplicate

3.4.1 CCV1, CCV2... and LCS1, LCS2...are for tests in which different levels of check standard or
spiking solution are analyzed. In the organic lab, for TCLP and ZHE blanks choose SAMP as
the sample type.

3.5 “Batch ID" refers to either the preparation or analytical batch (sequence) number. Change the
“Batch ID" entry for the CCV (or other instrument QC not generated by the prep) to match the
batch IDs of the samples. Since the " batch ID" cell cannot admit more than two batch numbers,
the CCV cannot be associated with more than two batches. The same CCV results may need to
be entered into a data table for mixed runs where more than one test code or prep are involved so
that all samples will be able to link to the associated QC if a QC report is needed and generated.

3.6 “Pmoist” is needed for results based on the dry solid content that will show as the tests units-dry
when Pmoist correction is applied. The number represents the percentage of moisture. This value
must be entered into Omega before the samples are calculated. If the Pmoist results are already
entered the values will autornatically be pulled into the data table when the samples are brought
in. For rush samples if the percent moisture is not ready (reported), report the results on a wet
weight basis and recalculate later, when the percent moisture result is available.

3.7 Enter dilution factors in the “DF" column when samples are diluted at the bench after preparation
or when a reduced sample size is used for analysis (VOC). Only use dilution factors when'it is in
addition to the initial and final amounts used in the prep sequence. For example, a sample over-
ranges the calibration by a factor of five during analysis. The sample was diluted by taking 1 ml of
original to 10 ml of DI (1 to 10), so a “10” needs to be put into the “DF” column.

3.8 The sequence numbers in BLKref, SPKref and RPDref columns link quality control with regular
samples. When entering data, always make sure samples refer to the correct QC..In other words,
make sure that regular samples have the proper BLKref, CCVref, duplicates, and matrix spike
duplicates refer to the correct RPDref; and matrix spikes have the right SPKref. The majority of
mistakes occur in the references to instrument QC. Make sure that all QC refers to the correct
analytical run sequence. For example, for purge and trap analysis the BLKref should be the most
recent blank analyzed before the sample. Omega automatically provides the references within the
preparation batch, but only when the reported data contains no identification errors and when the
samples are loaded in the certain sequence. Method blank should be loaded before LCS and the
other samples of the batch, samples chosen for QC should be should be loaded before their
matrix spike/matrix spike duplicate. Deviations from the required data entry sequence or errors in
sample identification will result in missing or incorrect references. In some cases the reference will
appear after the sample 1D was corrected. Sometimes you will need to re-load the samples or re-
calculate the sequence to re-link all of the information.


file://G:/Subcontract

Environmental Monitoring and Technologies Inc. November 5, 2008

8100 N Austin Ave. Morton Grove, IL Revision 1
Standard Operating Procedure # 261 Page 6 of 8
& =l8lx
AddDdeIaqu- menau:-y '5 '-7” BBW @Nil‘:.m @ 84 , Evort Caerdes WOstohn Main [
(B Fie £E& View Jnesd Fomal Recods Jooks Wedow Heb i8] x|
e | man l ;l 10QGLE | QA auh [cacgomp [ coicstg | Bors |

m]‘"‘nww'tmmﬁﬂr‘“ T Typei:[SaMP QAP DF: 1

AT] _]_ Anslpta Uity ]nmvulnusg seaﬂ c.c:v.-u Fnad vll TexiNsi] Qw -

A Aumun ‘g Past/Fa 0

A N Arirmory g PexsfFa CSB’ZJI" 0 D m:il" m

A N Asenic ‘gPaxffa 18773 0 [ 18773 168

A H  Bumh lgPassSfa 0.1 0 o [ 0

4 7 Himee oParfa IMB4E 0 N 9 93400

AW Ladmam o PsetFa 01 bl 0 0 0

A N Unide gFamstae i v [1] ] a

A ( Chomam . gPan/Fa 583 [} [ [ [ ]

A M Cobo ‘gPax/Fa 54 ] 0 0 [

K N Coojea pFassFa LAl ] 0 1} 0

A N God ‘gPassfFo 01 0 0 4 [

A N indum gPons/Fa 0 0 [ 0

& ° N hon QPenffe 413 0 0 @9 =

A Y Less oPuc/Fa 01 0 [ [ [}

A K Manganete ‘g PasSFa 58 0 ] [ 0

g N Mercury gPonsFa o 0 [} 1] 1

: H o Midddeam B L2 EY pJ] n 0 1] '}

AN Mk gPausFe 1358 v 0 [ [

4 N Hobum ‘g PassFa » 0 0 [} 0

& N Peladn .oFassfa K] 0 [ 0 ]

A N Panm {gPas/Fa 4 4 [ 1] [

]A M Seeum ‘gPanfFa ot ] [ [ [ .
Record: W4} ¢ ] 7 v pi]re|of 3 . .

Recordt: M| [ s xlmi jon
o . o A e . i

Figure 3: Omega data table “second page” after clicking “View Data” from first screen displaying
the highlighted sample in use, the “T” column, and the raw result column (see sections 3.9 to

3.11).

3.9

3.10

To manually report the raw data values select “View Data” from the top right to get to the tables to
enter the actual numbers obtained. From instrument loading this will automatically be done.
Select the samples created on the left side of the screen to be able to type in the coordinating
results for each sample by double clicking the work order for result entry. When all needed data is
entered, select “Calc SEQ" to have the system calculate the results to the final value,
incorporating all prep information, dilution factors, and Pmoist corrections (if needed). 1t is helpful
to compare the results in Omega with the results in the bench book to verify the calculation. Check
entered initial and final weights, volumes, dilution factors and raw values. If the data is transferred
from an instrument, check the calculation of af least one analyte in a multi-analytical sample entry.

When samples are entered into Omega more than once due to multiple dilutions or other reasons,
carefully check which analytes are marked “Y" and “N” in each run in the “T” column. Failure to
mark compounds correctly can result in double reporting or underreporting, making the final report
incorrect or partially complete. To facilitate the reporting of a sample from multiple runs, use the
following procedure:

3.10.1 Load and calculate the sample from one run. Change “Y" to “N” for compounds that will not

be reported from this run in the “T” column. Data imported from an instrument using the
“Data Import” tab will automatically assign the Y and N settings for the samples based on log-
-in. The Y and N values will need to be matched on the associated QC samples (LCS, CCV,
CCB, etc.) or set to N for any analytes that need a re-run due a QC problem or needed
dilution.

3.10.2 Tofind incompfete data due to re-runs launch into “Work Order”, click on the sample number

and go to sample status. Double-click in the “COMP" column cell corresponding to the
sample, and check the list of missing analytes. Toggling from this page to the data entry run
(by double clicking in the cell for the correct run sequence), check and report the rest of the
analytes from the other runs, changing “Y” to “N” wherever necessary. Check your Backlog
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3.11

3.12

Report for any samples with a mark in the PC (partially completed) column, which indicates
that there are compounds missing from the analysis.

The "Qual” column contains several codes that may require atfention due fo QC failures. A *J"
indicates that values are detected below PQL level and above the MDL level, an “H" appears if the
samples are analyzed passed the Hold time, a “B” indicates method blank contamination above
the PQL level, and an “S” or “R" mean that the spike recovery (S), spike duplicate recovery (S), or
RPD (R) are outside of the acceptable range. Appearance of the S or R qualifiers can be due to a
data entry error and may disappear after correction of the mistake. If it does not, investigate the
reason for the S or R and provide an explanation in the comments column (if the data is reportable
as some flags will make the data fail requiring a re-run, see 3.12 to 3.13.9), or see your
supervisor.

The data reported in Omega must meet QC criteria: Evaluation of QC data includes evaluation of
calibration, instrument performance, calibration verification, blanks, LCS, duplicates, matrix spikes
and surrogates depending on which parameters in the sample have to be reported and which
method is used. If QC meets acceptance criteria, all is well. If some compounds fail to meet QC
criteria, examine how the failure applies to each particular sample. First, check whether the failed -
compounds are analytes of interest. No action or comments are needed if the failed parameters
are not on the sample selection list. In some cases, data associated with failed QC results can still
be reliable. Such data would be reported with full disclosure of QC results and their interpretation
in the comment column. For example:

3.12.1 The data js valid if the level of contamination in the MB is less than 1/10 the level of the

analyte in the sample (i.e., the contribution from the blank is less than 10%), or if the analyte
is not detected in the sample. . '

The data is valid iIf recoveries of a target analyte are higher than normal in the check standard, but that

3.13

analyte is below detection limit in the sample and reported as a non-detect.

If the Check standards and LCS analyzed with the batch meet QC requirements but the MS/MSD
fails due to matrix interference, the problem relates only to the particular sample. An explanation in
the comments column is necessary only for the sample used to set up MS/MSD. The “Notes” are
available in Omega but they do not eliminate the requirement for clear and adequate interpretation
of the results. The following are examples of acceptable comments:

3.13.1 Initial calibration meets 8081 acceptance criteria. 4,4-DDT and Endrin have RSD values

exceeding 20%; however the average of the RSD values for all analytes is less than 20%.

3.13.2 The recoveries of 1,2-Dichlorobenzene and 1,3-Dichlorobenzene in the check standard are

above the laboratory limit of 120%. Since the analytes are not detected in the samples the
data are still considered to be valid.

3.13.3 The analytes found in the method blank are not detected in the sample.

3.13.4 The level of contamination in the method blank does not exceed the NELAC requirement of

less than 1/10 of the measured concentration of sample (or reguiatory limit).

3.13.5 The low/high surrogate recovery is due to a matrix-related problem. The reported results

associated with the surrogate target compounds are considered to be estimated values.

3.13.6 The low/high matrix spike recovery is due to matrix interference. The LCS and check

standards analyzed with the sample indicate no processing problems.

3.13.7 The method blank associated with samples 01040099-01A through 0140099-20A, which

were extracted in one batch, was contaminated with the following PNA compounds:
Acenaphthene, Anthracene, Fluoranthene, Fluorene, Pyrene and Phenanthrene. These
analytes were not detected in the samples.
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3.13.8 The average recovery for all analytes in the CCV is within 85-115%. The high recoveries of
DDT (117%) and Endrin Aldehyde (143%) do not compromise the data since these analytes
are not detected in the samples.

3.13.9 The recovery of DDT in the MS and MSD performed on sample 0103332-01F is low due to
matrix interference (subtraction of the co-extracted materials from the spike value).

3.14 Document encountered problems, corrective measures and the efficiently of corrective action as
required per SOP # 247 “Corrective Actions”,

3.15  When an original sample and duplicate are run in a batch, the original result should be the
reported value on the final report. If a legitimate reason to question the original result arises due
to an instrument issue, dilution, or other possible error the duplicate may be reported as long as
the data is documented that the duplicate was reported with a reason for switching the result.
Generally if there is a large difference between the original and duplicate the RPD will fail and the
proper steps for a high RPD should be followed (see the method specific SOP quality control
section). -

NOTE: Always refer to the specific test SOP for specific QC requirements. The above examples are
mainly for guidance purposes and do not fully cover all tests, accreditations, or client requirements.
4.0 REFERENCE

4.1 Laboratory Quality Assurance Manual, Environmental Monitoring and Technologies, Inc., 8100
North Austin Avenue, Morton Grove, IL 60053-3203.
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DOCUMENT CONTROL

1.0 SCOPE AND APPLICATION

1.1 Document Control procedures apply to the following documents: EMT Quality Assurance Manual,
SOPs which include analytical, general operations, and field, training documents, corrective and
preventive action reports, internal and external audit reports, laboratory bench log books, and
other documents that are part of the EMT management system.

1.2 These procedures insure that all documents issued 1o personnel in the laboratory as part of the
management system are reviewed and approved for use by authorized personnel prior to
issuance.

13 A master document list is maintained which identifies effective dates, current revision status and
distribution of documents in the management system. This document is readily avaifable to
preclude the use of invalid and/or obsolete documents.

1.4 Invalid or obsolete documents are promptly removed from all points of use to insure against
unintended use.

1.5 Procedures exist to insure that authorized revisions of appropriate documents are available at all
locations where operations essential to the effective functioning of the laboratory are performed.

1.6 Documents are periodically reviewed and, where necessary, are revised to ensure continuing
" suitability and compliance with applicable requirements.

1.7 Alf faboratory notebooks issued are numbered. The numbers are tracked so the current book or
logbook in use can be determined. When the book is full or no longer in use the number is added
to the archived data list and is placed in the current data storage box. All contents of the data
storage box are identified so that the box the logbook is in can be Jocated in the storage area if
needed.

1.8 Revised or obsolete documents are archived, stored either electronically or as hard copies.

2.0 TERMINOCLOGY

Refer to EMT “Quality Assurance Manual” for terms used in this SOP.

3.0 PROCEDURE
3.1 Document control applies to several different types of documents at EMT, some include; SOPs,
QAM, corrective action reports, instrument/equipment manuals, instrument run logs, and other
documents. All documents in the laboratory are monitored and documented as described below.
3.2 The revision, approval and distribution of SOPs in the laboratory follow strict procedures.
3.21 Each SOP has a unique number. Approximately every two years or, more frequent, if required
to resolve issues raised during internal or external assessments or method updates, SOPs
are revised.

3.2.2 Hand written changes to SOPs are not acceptable.

3.2.3  Allchanges or alterations to SOPs are italicized. These changes remain italicized until the
next revision of the document.
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3.3

3.4

3.5

3.6

3.7

3.8

4.0

4.1

4.2

43

3.24  Revised SOPs will have a new revision number and effective date. Only approved copies of

SOPs are distributed in the laboratory.

3.2.5 Approved copies of SOPs are present in each laboratory area in a red binder. The original

signed, controlled, copy of each SOP is kept on file in the QA office.

3.2.6 A Master Document list is maintained which tracks SOP history and lists the current revision

and effective date for all EMT SOPs.
The Quality Assurance Manual is updated annually. All additions are italicized; these changes
remain italicized until the next revision of the document. Each revision is issued with a new revision
and effective date.

Corrective Action Reports.

3.41 Electronic copies are kept on file in the QA directory on the EMT intranet. Electronic copies

are kept in the CAR or Corrective Action Report directory. This d/rectory is then broken down
by years.

3.4.2 A new procedure implemented in 2008 follows the following procedure:

3.4.2.1 Al Corrective Actions will be identified by year, then numbered sequentially during the
calendar year, the first report each year being number 1.

3.4.2.2 After numbering the source of the corrective action will be identified using the following
convention: EA-External Audit, IA-Internal Audit, PT- Proficiency Test, QS-Quality System,
MSC-Miscellaneous.

3.4.2.3 Example of the Registration Number Abbreviations: 08-001-EA - Year - orderly Number for
the Year - Category of Corrective Action

3.4.2.4 There are two file folders under the 2008 file, they are “Opened 2008” and “Closed 2008”

Instrument manuals are labeled with unique letters specific to each department then numbered
incrementally. These manuals are located in specific defined areas within the laboratory or QA
office. Please refer to the attached appendices for a list of manuals for each department.

Instrument run logs or bench logbooks are also part of the document control system. All lab books
issued to analysts are assigned a specific number. The numbers are tracked so that it is possible at
all times to know which books are in use and which bocks have been archived.

- Other documents include: 1SO 17025 documents, NELAC documents etc. They are labeled

numerically and kept in the QA office.

Archived documents are maintained for a minimum of 5 years.

REFERENCES

Laboratory Quality Assurance Manual, Environmental Monitoring and Technologies, Inc., 8100
North Austin Avenue, Morton Grove, IL 60053-3203.

NELAC, National Environmental Laboratory Accreditation Conference Chapter 5, 2003 NELAC
Standard 6/5/2003. Effective date 7/1/2005.

- ISO/IEC 17025,General requirements for the competence of testing and calibration laboratories.

ISO/IEC 17025:1999(E)
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APPENDIX A

Metais Instrument Manuals

Registration

Maintenance.

# Instrument Manual Year | Copy Location Number
1| Agtent7o00 Series iCPaS.0Rton | aogg | g | MRS | g
2 Agiient 7500 Sl:ir;sdlfol:)-rs. Application 2000 1 Mete;(l:llz?hz:, by MM-10
3 Agilent 7500 Selr\;e:‘:ﬁ‘lllMs. Hardware 2001 1 M‘et:«:::ll:?n:g, by MM-11
it IR I R I
5 | Agilent 7500 Seri(e;i:g:-MS. Installation 2002 1 MetaI::ﬁ?n:g, by MM-13
o| Aot S A | |4 | MR | s
| AslentisoseresicousSie | pggy | g | Meldfommby | s
o | Aotent o Sers o, custmer | o, |y | MeslSoomny | g
9 NESLAB M$|;:Lr::ce)c;’:::1]a::ng Chillers 2005 1 Metz:lc;l:?n:;n, by MM-17
10 Operation hsll;:tl;i: I\hllni;;o-\:loaa/; Digestion 1996 1 Metalal:‘ieg;estion MM'18
DR e ey 372" | a0 | 3| Memaea | s
12| iCAP 6000 Ser.i‘es ICP-OES Spectrometer | 2007 1 Metlaéif_‘g’E'g' by MM-zo
' NESLAB Thermo Flex Recirculating

13| Chillers. Installation. Operation. Basic 2007 1 Metal Room MM-21
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APPENDIX B
Wet Lab Instrument Manuals
. Registration
# In;trument Manual Year Copy | Location Number
1 DX-100 lon Chromatograph 1991 1 IC area MW-1
Operator's Manual
Installation and Troubleshooting
Guide for the ION PAC AG4A-SC
2 Guard Column and AS4A-SC 1991/1992 1 IC area MW-2
Analytical Column
IBM PC Software Manual. UI20
3 Universal Interface Operator's 1994 1 IC area MW-3
Manual.
DX 100 Operationai Techniques
4 Maintenance and Troubleshooting 1996 1 IC area MW-4
Peak net Software User's Guide '
§ Document #034914 1998 1 IC area MW-5
Peak net Certificate of Software
6 Validation, Release # 5.1 1999 1 [ ICarea | MW-6
Installation and Troubleshooting
Guide for the OMNIPAC PAX-100. '
7 Guard Column and Analytical 199711998 | 1 IC area Mw-7
Column.
Appendix A- Principles of
8 Conductivity Detection 1991 1 IC area MW-8
Peak Net Software User's Guide .
9 Document #034914 1996 1 QC Office MW-9
Konelab Reference Manual.
10 Program vers!on.S.O. 2001 1 Konelab MW-10
Manual version A. area -
Code 895341-4301.
(NITON XLt 797Z. Alloy and Plastics] -
11 Analyzer. User's Guide. Part - 2004 1 XRF area MW-11
Number 500-960 Version 4.2.
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APPENDIX C
Organic Lab. Instrument Manuals
. Registration
# Instrumen’F Manual Year Copy| Location Number
1 Archon Purge and Trap Autosampler 1997 1 VOA Lab MO-1
System
2 O.l. Analytical 4552 w/s Autosampler 2001 1 VOA Lab MO-2
3 Tekmar 3100 Purge and Trap Concentrator 1999 1 VOA Lab MO-3
User Manual
4 Tekmar LSC2000 User Manual 1991 1 VOA Lab MO-4
5 Tekmar 3000 Purge and Trap Concentrator 1995 1 VOA Lab MO-5
User Manual
| 6 | Teledyne Tekmar Velocity Manual (cd) 2006 1 VOA Lab MO-6
7 Agilent 6890N Serie_s Gas Chromatograph 2006 1 VOA Lab MO-7
user info {(cd)
HP 5890 Seriesll and HP 5890 Seriesli
8 PLUS Gas Chromatographs Manual 1993 1 VOALab MO-8
5973N and 5973 inert Mass Selective
9 Detector Hardware Installation 2003 1 VOA Lab MO-9
10 HP 5971A Mass Selective Detector 1989 1 VOA Lab MO-10
Hardware Manual
11 HP 53972A Mass Selective Detector 1993 1 VOA Lab MO-11
Hardware Manual
Bookshelf
12 HP 7673 Autosampler Users Manual 1987 1 by QA office MO-12
. , . Bookshelf
13 EnviroQuant Users Guide 1993 1 by QA office MO-13
Agilent 5973N inert MSD Hardware Bookshelf
14 Installation 2003 1 by QA office MO-14
Agilent 5973N inert MSD User Information Bookshelf
15 cd 2003 1 by QA office MO-15
Agilent 5975 Series Mass Selective
16 Detector 2005 1 bB(g:Zr;;::fe MO-16
Hardware Installation y
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Agilent 5975 Series Mass Selective _
17 Detector 2005 1| oooxsiel | Moz
User Information (cd) y
Agilent 7683 Automatic Liquid Sampler Bookshelf i
18 User Information 2004 1 by QA office MO-18
Agilent 7683 Automatic Liquid Sampler Bookshelf _
19 Controller Software Utility 2004 1 by QA office MO-19
APPENDIX D
Grinding Instrument Manuals
' e Registration
Instrument Manual Year Copy| Location )
Number
Retsch SM 2000 ngsi:erformance Cutting 1999 1 QA Office MG-1
Turbula Shaker Mixer Type T2 F 1999 1 QA Office MG-2
Retsch ZM 100 Ultra Centrifugal Mill 2002 1 QA Office MG-3
Retsch DR 100 Vibratory Feeder 1999 1 | QA Office MG-4
Retsch ZM 100 Uitra Centrifugal Mill 1999 1 QA Office MG-5
APPENDIX E
External Documents
Instrument Manual Year Copy | Location Registration
Number
2003 NELAC Standard 2003 1 QA Office ED-1
International ANS/ISO/IEC 17025 2005 1 QA Office ED-2
International Electrotechnical Commission 2006 1 QA Office ED-3
IEC 623321 Ed. 1
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PREVENTIVE ACTION

. 1.0

1.1

1.2

2.0

3.0

3.1

3.2

3.3

SCOPE AND APPLICATION

Preventive action is a proactive process to identify opportunities for improvement rather than a
reaction to the identification of problems or complaints.

There are reviews in place to identify needed improvements and potential sources of non-
conformities such as:

1.21

1.2.2

1.23

1.24

1.25

12,6

Management of Change

Internal Audits

Control Charting

Proficiency Testing

Validation of Data (by the supervisors)

Annual Management System Review

TERMINOLOGY

Preventive action: steps taken to prevent problems from occurring.

PROCEDURE

Management of Change is a process to manage change within the laboratory in a clear and
thoughtful procedure ensuring proper items are addressed before any implementation of the
changes. In general, the Management of Change procedure is divided into three main sections:
Determination if change is needed, Plan to implement changes, and Implementation. For specific
information on this procedure please refer to SOP # 276 Management of Change.

Internal audits are conducted in accordance with a predetermined schedule and procedure. All
elements of the quality system including testing and operational activities should be audited at
least annually. More frequent internal audits will depend on the critical nature of data,
questionable results and audit findings. The schedule of the annual internal audits is prepared in
the beginning of each year by the QA manager. The schedule might be subject to changes. In
addition to the overall annual audits, audits covering particular laboratory activities might be
conducted as needed (for example: auto pipette calibration, labeling standards and reagents,
instrument maintenance, house keeping, purchasing and storage of disposable lab supplies and
reagents, storage of laboratory records, samples and reagent disposal, review of contracts and
tenders, handling of client complaints, etc.) LIMS is audited for assuring integrity and
confidentiality of all data. For specific information on these procedures please refer to SOP # 246
Internal Audits.

" Control charts are a means to demonstrate statistical control, and monitor the measurement
process. In addition, they are useful in monitoring the stability of a particular analytical system.
Through trends in the data, control charts alert the user to potential problems with the analytical
system. Control charts for each method are developed to establish quality control acceptance
criteria by using a minimum of twenty accuracy data points and twenty precision data points to
constitute a database from which the control charts are constructed. The development of accuracy
and precision control charts is described in SOP # 213 Control Charts.
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3.4

3.5

3.6

4.0

Proficiency testing, EMT analyzes Proficiency Testing samples from a designated Proficiency
Testing Oversight Body (PTOB)/Proficiency Test Provider Accreditor (PTPA)-approved PT
provider two times per year for analytes required under the NELAC Standards. Wherever
possible, EMT purchases samples from an ISO 9001 registered PT provider for analytes and
matrices under ISO 17025-accreditation program and, where applicable, participates in the
Proficiency Testing programs. The specific analytes and matrices analyzed are based on the
current scope of the laboratory services. To maintain or obtain accreditation, EMT must
successfully complete two PT studies at least 15 calendar days apart for each requested PT field
of testing within the most recent three rounds attempted. For continuing accreditation, compietion
dates of successive proficiency rounds for a given PT field of testing shall be approximately six
months apart. Failure to meet this semiannual schedule is regarded as a failed study.

Data validation/review by supervisors is a final check on the data as reported in the EMT LIMS.
This review process includes spot checks on the raw data, and associated QC such as instrument
calibration, and daily check standards. In addition to the QC checks, the data as reported in the
LIMS, is checked to insure that computer calculations are correct, requested project analytes are
reported, and required reporting limits are met. When this data is approved and validated by the
supervisor it is then available for review and approval by the project management staff. For more
information please refer to SOP # 234,

Annual Management System Review — At least once per year laboratory management conducts a
review of the quality system to insure its continuing suitability and effectiveness and to introduce
any necessary changes or improvements in the guality system and laboratory operations. The
review takes account of reports from managerial and supervisory personnel, the outcome of
recent internal audits, assessments by external bodies, the results of proficiency tests, any
changes in the volume and type of work undertaken, feedback from clients, corrective actions and
other relevant factors. Every review, as well as the review findings and plans of action are
documented. For more information please refer to SOP # 289.

REFERENCE

Laboratory Quality Assurance Manual, Environmental Monitoring and Technologies, Inc., 8100
North Austin Avenue, Morton Grove, IL 60053-3203.
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1.0 Identification of Test Method

2.0

3.0

4.0

5.0

6.0

SOP 005: Document Control
Applicable Matrix or Matrices
Not Applicable to this SOP.
Detection Limits

Not Applicable to this SOP.

Scope and Application

4.1 This SOP details the procedures for the control and maintenance of all SOPs (analytical and
non-analytical), the Quality Manual, the Chemical Hygiene Plan, laboratory notebooks and
various other documents, through a document control system that clearly indicate the time
period during which the procedure or document was in force.

42 Tt is imperative to track and control all laboratory documents to assure that mly the most
current revision is being utilized within the laboratory. The document control system permits

the retrieval of all-working files and archived records for inspection and verification
purposes.

Summary of Test Method

This SOP details the assignment of unique laboratory ID numbers for both laboratory notebooks and
SOP’s. It also details the annual review of SOP’s, documentation of updates and reviews, distribution,
and archiving process of SOP’s.

Definitions

The STAT Analysis Corporation Quality Assurance Manual (QAM) contains the definitions of
standard terms used in this SOP.

Controlled Binder — A uniquely numbered binder that contains copies of specific SOPs or
laboratory manuals. The contents of each controlled binder is updated and maintained by the QA
Department. When laboratory documents are updated, a copy of the revised document is placed
into the appropriate controlled binder(s) for laboratory use.

Controlled Copy — Controlled copies of laboratory documents are copies that are maintained and
updated by the QA Department. These copies are assigned a unique control number and distributed
throughout the laboratory for personnel to use.

Uncontrolled Copy — Uncontrolled copies of documents are not maintained nor updated by the QA
department. At times, clients may request a copy of a STAT Analysis document for a QAPP or
other purpose and is it classified as an uncontrolled copy.

SOP 005 Document Control
Revision 01 .
Effective Date: March 15, 2005
Page 3 of 8
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7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

Analysis Corporation

Interferences

Not applicable to this SOP.

Safety

Not applicable to this SOP.

Equipment and Supplies

Not applicable to this SOP.

Reagents and Standards

Not applicable to this SOP.

Sample Collection, Preservation, Shipment and Storage

Not applicable to this SOP.

Quality Control

Not applicable to this SOP.

Calibration and Standardization

Not Applicable to this SOP.

Procedure

14.1 Document Idehtiﬁcation

14.1.1

14.1.2

14.1.3

Each STAT Analysis Document, including SOPs (analytical and non-analytical), the
Quality Manual, and the Chemical Hygiene Plan is assigned a unique identifier.

The SOP’s are divided into numbered sections depending on their usage (See
Appendix A). All SOPs, the applicable document number, revision number date of
last review and their distribution are tracked in the STAT Analysis Document Master
List located in \\Harrison\D\Quality ControNL_aurie's TEMP\Tracking\Tracking-SOP.
This table is updated as whenever a new SOP is required or an old SOP is retired.
Obsolete SOP’s are indicated in this table by marking the ‘obsolete’ column and
entering the date collected.

All laboratory notebooks are assigned a unique lab book number. This number
consists of a tracking number and a revision number. The QA Manager assigns the
tracking number. The revision number starts with 1 and is increased by one, when a
new revision is issued. The QA Manager tracks all notebooks numbers by the
tracking number and the revision number.

NOTE: There are a few laboratory notebooks with the old numbering system still in
use in the laboratory. The have been assigned a new logbook tracking number and

SOP 005 Document Control
Revision 01
Effective Date: March 15, 2005
Page 4 of 8
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STAT Analysis Corporation

14.1.4

revision number. However, the analysts still use the old laboratory number when
referencing these notebooks. This numbering system was designated by assigning the
next consecutive number.

All forms are part of SOP’s and they are tracked by the SOP system.

14.2 Annual Document Review and Updates

14.2.1
1422
14.2.3

14.2.4

14.2.5

14.2.6

14.2.7

14.2.8

14.2.9

All STAT Analysis documents undergo an annual review from the date of last

approval.

The QA Manager coordinates these annual reviews with the Laboratory Director and

assigns a reviewer(s).

Documents are reviewed to current laboratory procedures and policies, current State

and Federal regulations and to the most current approved method for compliance.

If a complete revision is needed:

14.2.4.1 Track Changes is turned on in Microsoft Word® to indicate new text by

- italics and deleted text by single line eress—eut. To permit ease of usage in

the laboratory, the document will be printed without the above tracking
displaying. However, all track changes are displayed on the screen and can
be printed with changes highlighted if needed.

14.2.4.2 The SOP revision number will be incremented by 1 and a new effective
date assigned. The procedure for assigning revision numbers and effective
dates are detailed in QA100 SOP on SOPs.

If a complete revision is not needed, the SOP will be re-approved:

14.2.5.1 The documentation of this process will be a new signature page. The SOP
is signed by the appropriate personnel with a statement placed on the
signature page with an approval date directly below the effective date;
“This SOP has been reviewed and it has been determined that no update is
necessary at this time. Approved Date: ”.

14.2.5.2 The revision date and number remain unchanged.

The date of the last review is updated in the STAT Analysis Document Master List if

changes were required or not.

Updates to SOPs or other documents between annual reviews:

14.2.7.1 Changes between annual reviews are made by an addendum to the
document This addendum details the section of the document, a brief state
of the change(s) and reason(s) for the change(s) to the SOP.

14.2.7.2 The QA department is responsible for completing addendum and placing it
in the method binders. The addendum is placed at the back of the SOP.
The Table of Contents is updated, by hand, to reflect the addition of the
addendum.

14.2.7.3 The control copy number remains the same.

14.2.7.4 The SOP and supplementary addendums are archived . (See SOP 240
Archiving for details.)

When the document undergoes the annual review, the addendum italicized items are

added to the document. The single line cross-out texts are removed.

Amendments by hand to any STAT Analysis Corporation documents are prohibited.

Any changes to documents must be made by the following the procedures outlined in

this SOP.

SOP 005 Document Control
Revision 01
Effective Date: March 15, 2005
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143  Document Control

14.3.1 Controlled copies of the SOPs, Quality Manual and other documents are located in
each room in a controlled binder of the laboratory for personnel to use. The QA
department assigns the binder numbers. Controlled copies of these documents cannot
be reprinted in part or full. If additional copies are required in the laboratory, the QA
Manager will issue another controlled copy.

14.32 As these documents are updated and revised, the QA department will replace each
controlled copy with the revision in the controlled binders.

14.3.3 The original hardcopy document is archived by the QA department and all
superceded controlled copies are destroyed (see QA SOP 240 Archiving). Original
signatures identify it as the original document. The computer file is archived via the
computer network and will include all the changes to the document (section 14.2.4).

15.0 Data Reduction, Calculations and Loading
Not applicable fo this SOP.
16.0 Method Performance
Not applicable to this SOP.
17.0 Pollution Prevention
Not applicable to this SOP.
18.0 Data Assessment and Criteria for Quality Control Measures
Not applicable to this SOP.
19.0 Corrective Actions for Qut-of-Control Data

Not applicable to this SOP.

20.0 Contingencies for Handling Out-of-Control or Unacceptable Data
Not applicable to this SOP.

21.0 Waste Management

Not applicable to this SOP.

22.0 References
22.1 STAT Analysis Corporation Quality Assurance Manual
22.2 National Environmental Laboratory Accreditation Conference (NELAC), July 2002,
Standards, USEPA Office of Research and Development, Washington, DC
22.3 SOP: 100 SOP on SOP’s
22.4 SOP: 240 Archiving
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23.0 Forms, Figures, Tables, Diagrams, Flowcharts, Attachments or Validation Data.

Appendix A ~ Section Categories of STAT Analysis Document Master List
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Appendix A: Section Categories of STAT Analysis Document Master List

0000} General Corporation and Clerical

1000] General Lab Non-Analytical

2000} Miscellaneous Properties Test Methods
3000, Extraction, Preparation and Cleanup SOP’s
4000} Analytical SOP’s

5000} Asbestos Analytical SOP’s

6000| Microbiology Analytical Methods
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1. Identification of Test Method

SOP Title: Archiving

2. Applicable Matrix or Matrices

Not Applicable to the SOP

3. Detection Limits

Not Applicable to the SOP

4. Scope and Application

This SOP details the procedures used to archive and control the quality records, technical records, and the documents
produced throughout all departments of STAT Analysis Corporation. :

Archived records and documents are stored in a secure and readily retrievable manner. This is done to ensure that all

records and documents that contain all pertinent information for historical reconstruction of the laboratory’s testing related
activities are complete and available for review.

Technical records include all testing related activities that encompass the laboratory’s production of data related to
individual test methodology, the ancillary support services, the sustaining records of sample condition, and the test reports
submitted to the clients. The quality records include audit findings and reports, records of corrective actions, management
reports and reviews, training records, reports from Performance Test (PT) sample vendors, client correspondence relating

to specific projects or test activities, certificates and calibration reports from vendors (including sub-contractors), and any
other records generated or reccived by the laboratory.

In addition to the technical and quality records, documents produced by STAT Analysis Corporation are also archived and
stored in a secure and readily retrievable manner. Documents include the Quality Assurance Manual, Standard Operating

Procedures (SOPs), the Personnel Manual, the Chemical Hygiene Plan, and any other documents that may relate to or
affect the quality activities of the corporation.

Outdated test method references and related quality documentation obtained from outside sources are not archived. If
these materials must be produced to supplement a laboratory record or document, the source of the reference method is

contacted to procure the necessary documentation. An example would an outdated test method from a previous edition of
EPA SW-846.

5. Summary of Test Method

Laboratory records are produced on a daily basis. The records are both handwritten original observations and electronic
data files. Records are classified into several different groups based upon on type and the process that generated the
record. Documents are produced on a periodic basis and are also classified into several different groups. Each type of
record and document has its own time frame prior to collection and archiving into long-term storage. Once placed in
long-term storage, records and documents are tracked by means of a filing system. They are accessed and controlled
through the use of a sign-out sheet. Access is restricted to a limited number of corporation personnel. The stored records
and documents are protected against loss, damage, and deterioration. After a minimum of five (5) years from last data
entry for a record or archive date for a document, the records and documents are disposed of in a manner that ensures both
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3

STAT Analysis Corporation’s and its client’s confidentiality. The minimum storage period may be increased dependent
upon client request, regulatory requirement, or civil action order.

The QA Manager is responsible for ensuring that the procedures in this SOP are followed.

The procedures to be followed for archiving records and documents are outlined in Section 14 of this SOP. They include
the following:

1. Identification
Collection
Indexing
Filing
Storage
Access

Maintenance

® N kW

Disposal

The QA Manager, as part of the Internal QA Audit process, SOP 1220, also reviews this SOP to ensure that the
requirements of this SOP are met and employees are in compliance. When deficiencies are noted by the QA Manager
during his internal audit of this procedure, the corporation’s corrective action process.is employed to remedy these
situations. The appropriate individual is tasked to take immediate corrective action and to implement the necessary
changes in an expedient manner. Additional audits and follow up audits are performed as necessary to verify that
corrective actions have been implemented and are successful in correcting the respective deficiencies.

Additional documentation is through the use of the Corrective Action Report (SOP 230 Corrective Action). Additional
information relating to notebooks and records is found in SOP 1000 Control and Use of Laboratory Notebooks.
Additional information relating to documents is found in SOP 005 Document Control.

This SOP is designed for the archiving and storage of hardcopy paper records.

Electronic records: Software used to produce records for data reduction, validation, reporting, archiving, and storage are
addressed in SOP 1500 Computer Network.

6. Definitions

The STAT Analysis Corporation Quality Assurance Manual (QAM) contains the definitions of standard terms used in this
SOP.

7. Interferences

Not Applicable to the SOP

8. Safety

Filled Bankers Boxes can be heavy. Use caution when moving and lifting these boxes.

SOP 240 ARCHIVING
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9. Equipment and Supplies

Not Applicable to the SOP

10. Reagents and Standards

Not Applicable to the SOP

11. Sample Collection, Preservation, Shipment and Storage

Not Applicable to the SOP

12. Quality Control

Not Applicable to the SOP

13. Calibration and Standardization

Not Applicable to the SOP
14. Procedure

14.1 Identification of Laboratory Records and Documents

Laboratory records and documents are classified into several categories. Additional information about records
may be found in SOP 1220 Internal Quality Assurance Audit Section 14.8.

14.1.1 Test Report File: Report, Chain-of-Custody, Case Narrative, supporting Quality Control Report and client
correspondence relating to specific projects or test activities.

14.1.2  Notebooks and customized forms are defined in SOP 1000 Control and Use of Laboratory Notebooks.
14.1.3 Instrumenlt generated test data hardcopy records

14.1.4  Internal audits and external audits: findings and reports

14.1.5  Corrective actions

14.1.6  Management reports and reviews

14.1.7  Training records, including the employec Signatures and Initials List

14.1.8  Reports from PT providers

14.1.9  Certificates and calibration reports from vendors (including sub-contractors)

SOP 240 ARCHIVING
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14.1.10

14.1.11

Documents include: The Quality Assurance Manual; Standard Operating Procedures (SOPs): Both technical
and administrative are listed on the SOP Document Control Master List, SOP 005, the Chemical Hygiene
Plan, and any other documents that may relate to or affect the quality activities of the corporation.

Outdated test method references and related quality documentatlon obtained from outside sources are not
archived.

14.2 Collection of Laboratory Records and Documents

Records and documents no longer needed for quick reference or to produce a test report are filed in temporary
storage. Those employees with access to these temporary storage areas include the President, QA Manager,
Technical Manager, Laboratory Director, Department Managers, and Project Managers. Temporary storage
provides easy access to the material. A formal sign-out sheet to track the movement of these records and
documents is not necessary with the exception of test report files. After the end of the temporary storage period,
the records and documents are collected by the QA Manager, with the help of the Technical Director and the
Project Managers, and placed in long-term storage. The temporary storage areas and residence time are as
follows:

14.2.1.

14.2.2.

14.2.3.

14.2. 4.

14.2.5.

14.2.6.

14.2.7.

14.2.8.

14.2.9.

14.2.10.

142.11.

The test report file is placed in a locked filing cabinet that has defined limited access. The reports may
remain in the locked cabinet for up to one year prior to archiving. .

Completed laboratory notebooks and instrument generated test data may remain in the respective
department for up to two months prior to archiving,.

Completed forms may remain in a controlled active access folder for up to one vear prior to archiving.

Audit findings and reports may remain in a controlled active access folder for up to-two years prior to
archiving.

Corrective actions reports may remain in a controlled active access folder for up to two years prior to
archiving.

Management reports and reviews may remain in a controlled active access folder for up to one year prior to
archiving.

Training forms, for employees no longer working for the corporation, may remain in a controlled active
access folder for up to six months prior to archiving.

Reports from PT providers may remain in a controlled active access folder for up to two years prior to
archiving.

Client correspondence relating to specific projects or test activities may remain in a controlled active access
folder for up to one year prior to archiving.

Certificates and calibration reports from vendors (including sub-contractors) may remain in a controlled
active access folder for up to one year prior to archiving,

Documents may remain in a controlled active access folder for up to one year prior to archiving.
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14.3 Indexing of Laboratory Records and Documents

The following is a responsibility of the QA Manager.

143.1.

The QA Manager maintains and controls a master list of all record types and documents produced by the
corporation (see Attachments 1 through 12; for notebook master list see SOP 1000). This list includes the
record or document control number, title or type, department or area location, effective dates, collection
date (archive date into long-term storage), projected date for disposal, actual disposa!l date, and initials.

14.4 Filing of Laboratory Records and Documents

The following is a responsibility of the QA Manager, Department Managers and the Project Managers:

14.4.1
1442

1443

14.4.4

14.4.5

14.4.6

14.4.7

Records and documents are removed from their temporary storage locations.
Records and documents are filed in “Bankers Box™ cardboard storage boxes.
Using indelible ink or a typed label, each box is clearly labeled (on both ends) with the following
information: Unique Box ID number, type of record or document; instrument number for test data, if
applicable; effective dates (beginning and ending date), work order numbers (beginning and ending), if

applicable, filing date, initials of filer, and projected dlsposal date.

The contents label must be easily readable (perhaps from some distance if the boxes are stacked on tall
shelves) to ensure efficient retrieval of requested records.

Records may be divided and placed in labeled manila folders for easier access. This is normally used for
instrument batch data packets.

A summary sheet, with additional details for easy reference, may also be placed in the box.

The boxes are filled to an appropriate level and then closed.

14.5 Storage of Laboratory Records and Documents

The foliowing 1s a responsibility of the QA Manager.

14.5.1.

14.5.2.

14.5.3.

14.5.4.

The filled boxes are placed in storage.

Storage areas are defined as the following areas: QA Manager’s office, Customer Service Manager’s

-office, Laboratory Director’s office, Archived Records Storage Area and an offsite storage location.

Storage areas are held secure under lock and key.

Access to the storage areas is restricted 1o the following laboratory personnel: The President, QA Manager,
Technical Manager, Laboratory Director, Customer Service Manager, Department Managers and Project
Manabcrs
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14.5.5.

14.5.6.

14.5.7.

14.5.8.

Storage areas must provide adequate security to ensure against loss, damage, and deterioration. Records
and documents are not exposed to water or laboratory chemicals that could jeopardize their condition.

Boxes are not placed directly on the floor. They are arranged in a neat, orderly fashion on sturdy shelves.
The boxes are stored such that similar records are in the same location of the storage area.

The boxes must be stored such that the contents label is easily readable to ensure efficient retrieval of
requested records. Boxes are not to be stacked more than three high. :

14.6 Access to Laboratory Records and Documents

The following is a responsibility of the QA Manager and the Technical Manager.

14.6.1

14.6.2

14.6.3

14.6.4

Access to archived records is restricted to the following laboratory personnel: The President, QA Manager,

Technical Manager, Laboratory Director, Customer Service Manager, Department Managers, and Project
Managers.

Access to archived records is maintained through the use of a sign-out sheet (see Attachment 13).

The sign-out sheet contains the following information: Box ID number, type of record or document; date(s)
of record, work order number (for test reports), if applicable, date removed from storage, initials of person
removing the record. In addition, the person returning the record must initial and date the sign-out sheet in
the appropriate area. The person returning the record should then place it back in the appropriate box.

Archived records may be transported from one department to another for information or photocopying
purposes. They should remain in the possession and control of the person who removed the records from

storage. It is not permitted to remove archived records from the building unless special permission is
granted from top management.

14.7 Maintenance of Laboratory Records and Documents

The following is a responsibility of the QA Manager, Laboratory Director, Technical Manager and President:

14.7.1
14.7.2

14.7.3

14.7.4

The storage areas are maintained under lock and key.
Environmental conditions are maintained to prevent loss, deterioration, or damage to the archived records.

The QA Manager, as part of the Internal QA Audit process SOP 122.0, reviews the storage area, storage
boxes, and sign-out sheet to ensure compliance with the SOP.

In the event that the corporation transfers owhcrship, the new proprietors retain sole custody and complete
responsibility for all records pertaining to client samples. Clients will be notified in writing of the
ownership transfer.
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14.7.5  In the event that the corporation ceases business operations, management will make arrangement for the
safety and security of the records until the projected disposal date. Clients will be notified in writing of
these arrangements and the procedure to access their data, if necessary.

14.7.6  In case of bankruptcy, appropriate regulatory and state legal requirements concerning laboratory records
must be followed.

14.8 Disposal of Laboratorv Records and Documents

The following is a responsibility of the QA Manager.

14.8.1  After a minimum of five (5) years from last data entry for a record or archive date for a document, the
records and documents are disposed of in a manner that ensures both STAT Analysis Corporation’s and its
client’s confidentiality. Records pertinent to the National Lead Laboratory Accreditation Program
(NLLAP) are maintained for a period of at least ten (10) years. All records are shredded and sent to a
paper recycler.

14.8.2  The minimum storage period may be increased dependent upon client request, regulatory requirement, or
civil action order.

14.8.3  The QA Manager, or his assignee, removes the archived record from the long-term storage area after the
projected disposal date listed on the storage box. After the box is dxsposed the QA Manager records the
actual disposal date on the appropriate master records llst

15. Data Reduction, Calculations and Loading

Not Applicable to the SOP

16. Method Performance

Not Applicable to the SOP

17. Pollution Prevention

Records disposal is done in an environmentally friendly manner.

18. Data Assessment and Criteria for Quality Control Measures

Not Applicable to the SOP

19. Corrective Actions for Qut-Of-Control Data

The process for handling unacceptable and out of control data is found in SOP 230 Corrective Action.

If the Internal QA Audit review findings determine that the laboratory performance for records archiving and storage is
judged to be out of control, the problem must be immediately identified and corrected. If it is determined through the
corrective action process that client data may have been lost or damaged, the time frame for the out of control situation
will be determined. This will identify what client samples were analyzed during the time frame. Immediate corrective
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action includes written notification to clients that the data produced by the laboratory may not be retrievable and
defensible.

20. Contingencies for Handling Out-Of-Control Or Unacceptable Data

Every effort is made to prevent problems from occurring. When out of control or unacceptable procedures or potentially
lost data are revealed through the Internal QA Audit review process, the first option is to identify the problem and
determine its extent. :

The process for handling unacceptable and out of contro! data is found in the Laboratory QAM Section 11. The reporting
of this potentially adverse situation must be approved and recorded by the Quality Assurance Manager and either the
Technical Manager or the Laboratory Director.

21. Waste Management

Not Applicable to the SOP

22. References

22.1  SOP 100 SOP on SOPs

22.2  SOP 230 Corrective Actions

22.3  SOP 005 Document Control

22.4  SOP 1000 Control and Use of Laboratory Notebooks
22.5 SOP 1220 Internal Quality Assurance Audit

22.6 SOP 1500 Computer Network

22.7  STAT Analysis Corporation Quality Assurance Manual

23. Forms, Figures, Tables, Diagrams, Flowcharts, Attachments or Validation Data

The forms used for the Archived Records Master List are attached.
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ATTACHMENT 1: ARCHIVED NOTEBOOK MASTER LIST |

Control Type Dept Effective Archived | Disposal | Disposal | Initials
# Dates projected actual

NOTE: Enter the following information into the table: record or document control number, title or type, department or area location,
effective dates of use, collection date (archive date or date placed in long-term storage), projected date for disposal, actual disposal

date, initials to indicate disposal was performed.
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ATTACHMENT 2: ARCHIVED DOCUMENTS MASTER LIST

Contro!
#

Type

Dept

Effective
Dates

Archived

Disposal
projected

Disposal
actual

Injtials

NOTE: Enter the following information into the table: record or document control number, title or type, department or area location,
effective dates of use, collection date (archive date or date placed in long-term storage), projected date for disposal, actual disposal

date, initials to indicate disposal was performed.
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ATTACHMENT 3: ARCHIVED SOPs MASTER LIST

Control
#

Type

Dept

Effective
Dates

Archived

Disposal
projected

Disposal
actual

[nitials

NOTE: Enter the following information into the table: record or document control number, title or type, department or area location,
effective dates of use, collection date (archive date or date placed in long-term storage), projected date for disposal, actual disposal

date, initials to indicate disposal was performed.

SOP 240 ARCHIVING

Effective Date: September 30, 2002

Revision 00

Page 13 of 23

File: \\Harrison\d\Quality Control\Quality Manual & SOPs\0000 General Corp & Clerical\SOP 240 Archive\240 Archiving Rev. 00.doc



file:///VHarrison/d/Ouality

AN Analysis Corporation

ATTACHMENT 4: ARCHIVED FORMS MASTER LIST

Control
# 7

Type

Dept

Effective
Dates

Archived

Disposal
projected

Disposal
actual

Initials

NOTE: Enter the following information into the table: record or document control number, title or type, department or area location,
effective dates of use, collection date (archive date or date placed in long-term storage), projecied date for disposal, actual disposal

date, initials to indicate disposal was performed.
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ATTACHMENT 5: ARCHIVED QUALITY REPORTS AND AUDIT REPORTS MASTER LIST

Control Type | .Dept Effective Archived | Disposal | Disposal | Initials
# Dates projected actual

NOTE: Enter the following information into the table: record or document control number, title or type, department or area location, .

effective dates of use, collection date (archive date or date placed in long-term storage), projected date for disposal, actual disposal
date, initials to indicate disposal was performed.

SOP 240 ARCHIVING
Revision 00
Effective Date: September 30, 2002
Page 15 of 23

File: \\Harrison\d\Quality Control\Quality Manual & SOPs\0000 General Corp & Clerica\SOP 240 Archive\240 Archiving Rev. 00.doc


file:////Hanrison/d/QuaIity

1PNl Analysis Corporation

ATTACHMENT 6: ARCHIVED CORRECTIVE ACTIONS MASTER LIST

Control
#

- Type

Dept

Effective
Dates

Archived

Disposal
projected

Disposal
actual

Initials

NOTE: Enter the following information into the table: record or document control number, title or type, department or area location,
‘effective dates of use, collection date (archive date or date placed in long-term storage), projected date for disposal, actual disposal

date, initials to indicate disposal was performed.

SOP 240 ARCHIVING

Effective Date: September 30, 2002

Revision 00
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ATTACHMENT 7: ARCHIVED TRAINING RECORDS MASTER LIST

/

Control - Type Dept Effective Archived | Disposal | Disposal | Initials
#

Dates projected actual

NOTE: Enter the following information into the table: record or document control number, title or type, department or area location,

effective dates of use, collection date (archive date or date placed in long-term storage), projected date for disposal, actual disposal
date, initials to indicate disposal was performed.
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ATTACHMENT 8: ARCHIVED INSTRUMENT DATA MASTER LIST

Control
#

Type

Dept

Effective
Dates

Archived

Disposal
projected

actual

Disposal | Initials

NOTE: Enter the following information into the table: record or document control number, title or type, department or area location,
effective dates of use, collection date (archive date or date placed in long-term storage), projected date for disposal, actual disposal

date, initials to indicate disposal was performed.

SOP 240 ARCHIVING

Revision 00
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ATTACHMENT 9: ARCHIVED TEST REPORTS MASTER LIST

Control Type Dept Effective Archived | Disposal | Disposal | Initials
# Dates projected actual

NOTE: Enter the following information into the table: record or document control number, title or type, department or area location,

effective dates of use, collection date (archive date or date placed in long-term storage), projected date for disposal, actual disposal
date, initials to indicate disposal was performed.

SOP 240 ARCHIVING
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ATTACHMENT 10: ARCHIVED PT REPORTS MASTER LIST

Control
#

Type

Dept

Effective
Dates

Archived

Disposal
projected

Disposal
actual

Initials

NOTE: Enter the following information into the table: record or document control number, title or type, department or area location,
effective dates of use, collection date (archive date or date placed in long-term storage), projected date for disposal, actual disposal

date, initials to indicate disposal was performed.

SOP 240 ARCHIVING
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ATTACHMENT 11: ARCHIVED CERTIFICATES, CALIBRATION REPORTS MASTER LIST

Control Type : Dept Effective Archived | Disposal | Disposal | Initials
| # : Dates projected actual

NOTE: Enter the following information into the table: record or document control number, title or type, department or area location,

effective dates of use, collection date (archive date or date placed in long-term storage), projected date for disposal, actual disposal
date, initials to indicate disposal was performed. .
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ATTACHMENT 12: ARCHIVED CLIENT CORRESPONDENCE AND QAPPs MASTER LIST

Control Type ' Dept
#

Effective
Dates

Archived

Disposal
projected

Disposal
actual

Initials

‘NOTE: Enter the following information into the table: record or document control pumber, title or type, department or area location,
effective dates of use, collection date (archive date or date placed in ]ong -term storage), projected date for disposal, actual disposal

date, initials to indicate disposal was performed.

SOP 240 ARCHIVING

Revision 00

Effective Date: September 30, 2002
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ATTACHMENT 13: ARCHIVED RECORDS SIGN-OUT SHEET

Box # Type Date of Control # Date

Initials Date Initials
L Record Work Order # Removed

returned

NOTE: Enter the following information into the table: Box ID number, type of record or document; date(s) of record, record control
number or work order number (for test reports), if applicable, date removed from storage, initials of person removing the record. In
addition, the person retuming the record must initial and date the sign-out sheet in the appropriate area.
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SOP ADDENDUM

SOP TITLE: SOP 240 Archiving, Revision 00
Effective Date: September 30, 2002

Issued by Ian Graske, QA Manager C/— m ¢ k\? \o &
)

1 T3
Approved by: Dennis Jachim, Technical Manager

Date of Issuc: January 17, 2003

The following information is added to the SOP:

Section 4.8.1 (edit this section, additions are italicized)

14.8.1 After a minimum of five (5) years from last data entry for a record or
archive date for a document, the records and documents are disposed of in
a manner that ensures both STAT Analysis Corporation’s and its client’s
confidentiality. Records pertinent to the National Lead Laboratory
Accreditation Program (NLLAP) are maintained for a period of at least
ten (10) years. All records are shredded and sent to a paper recycler.

" END OF ADDENDUM

The initials/signature of the QA Manager and the Technical Manager indicate that this is a
controlled document.
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1. Identification of Test Method
SOP Title: Sample Receiving and Login Procedures
2. Applicable Matrix or Matrices

‘Not Applicable to the SOP
3. Detection Limits

Not Applicable to the SOP

4. Scope and Application

This SOP includes procedures that are intended to document sample possession during each stage of sample
handling from receipt of the laboratory up to distribution of the sample to the appropriate laboratory
department. The purpose of these procedures is to provide accountability for and documentation of sample
integrity from the time samples are collected until sample disposal.

5. Summary of Test Method

Chain-of-custody procedures are a necessary element in a program to assure one’s ability to support data
and conclusions adequately in a regulatory situation, but custody documentation alone is not sufficient. A
complete data defensibility scheme should be followed. This SOP addresses chain-of-custody procedures
as they relate to the laboratory handling of samples. It also addresses the login procedures used to enter the
sample identification into the LIMS. The LIMS provides a permanent record of the receipt of all sample
containers that are logged into the LIMS. Samples not logged in, due to improper sample condition and
subsequent are not tracked through LIMS. Samples for specific projects or analyses may be reported in a

~ dedicated logbook for tracking purposes (i.e. samples for lead analysis for abatement for industrial hygiene
purposes).

The sample acceptance policy is as follows:

o Proper, full and complete documentation, including the sample identification, the location, date and
time of collection, collector’s name, preservation type, sample type and any special remarks
concerning the sample.

¢ Unique identification of samples using durable labels completed in indelible ink.
e Appropriate sample containers are used with appropriate preservation.

e Adequate sample volume has been collected.

e Samples are received within appropriate holding times.

e Samples for volatiles analyses do not contain headspace.

SOP 0300 Sample Receiving and Login Procedures
Revision 00
Effective Date: September 18, 2002
Page 3 0f 21

File: WHarmison\d\Quality ControhQuality Manual & SOPs0000 General Corp & Clericah\SOP 300 Sample Receiving\300 Sample Receiving and
Login Procedures Rev 00.doc


file:////HarTison/d/Quality

STAT Analysis Corporation

Data from samples that do not meet the sample acceptance criteria will be unambiguously flagged to define
the nature of the variance.

Appropriate procedures are taken when samples show signs of damage or contamination.

6. Definitions

The STAT Analysis Corporation Quality Assurance Manual (QAM) contains the definitions of standard
terms used in this SOP.

7. Interferences

Not Applicable to the SOP

8. Safety

8.1 Proper protective equipment must be worn. At minimum, this consists of gloves, a lab coat and
safety glasses.

8.2 All shipping containers (coolers) are opened: in an adequately ventilated area to assure worker safety.

8.3 When possible, determine the source of the samples and any special hazards that might be associated
with them.

8.4 Some samples, when sealed in containers will build up pressure. Samples that indicate pressure
should be brought to the attention of the Safety Officer or Laboratory Management.

8.5 There will be no eating, drinking, or smoking in the sample receiving area.

9. Equipment and Supplies
9.1 Calibrated Digital Thermometer
9.2 pH paper— wide range
9.3 Potassium Iodide starch paper

9.4 Repipet Dispensers — to add preservatives.

10. Reagents and Standards

SOP 0300 Sample Receiving and Login Procedures
Revision 00
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10.1 Instructions for labeling and record keeping of reagents and standards are contained in SOP 1010
Standard and Reagent Preparation. Analytical reagent grade chemicals are used for all
preservatives. '

10.2 Preservatives

10.2.1 Nitric Acid, concentrated

10.2.2 Nitric Acid, 1:1

10.2.3 Hydrochloric Acid, 1:1

10.2.4 Sulfuric Acid, 1:1

10.2.5 Sodium Hydroxide, 10N

10.2.6 Sodium Thiosulfate, granular or powder
10.2.7 Ascorbic Acid, granular or powder
10.2.8 Zinc Acetate

11. Sample Collection, Preservation, Shipment and Storage

Sample bottles and coolers are prepared in the laboratory prior to shipment to the collection site or for
delivery to clients. A list of requested test parameters or bottle order request is received at the laboratory.
The bottle prep person uses the Sample Containers List (see Attachment 3) as a reference to assemble
suitable containers to satisfy the submitted bottle order. Appropriate preservatives are added to the
applicable bottles prior to shipment. The Bottle Order Form (see Attachment 4) is used to record the
number and type of containers in the shipment. Coolers, containing dedicated temperature blank bottles, are
also provided in the shipment.

Samples are shipped to the laboratory via commercial courier, client courier, or STAT laboratory courier. If
samples arrive during normal business hours, samples are received by the sample custodian or a designated
alternate. Samples that arrive after normal business hours will be secured in the sample custody room
(currently room 315) or remain in the custody of the building security guard. The sample custodian will
- receive the samples the next business day.

12. Quality Control

Not Applicable to the SOP

13. Calibration and Standardization

Not applicable to the SOP

14. Procedure

14.1  While wearing proper protective equipment, (a2 minimum of gloves, a lab coat, and safety glasses)
all shipping containers (coolers) are opened in an adequately ventilated area to assure worker safety.

142 The sample custodian records all information conceming sample condition on the Chain-of-
Custody (COC Attachment 1) and the Sample Receipt Checklist Form (Attachment 2). Information
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14.3

14.4

14.5

14.6

on the COC should include, but is not limited to, the following items: sample identification, the

location, date and time of collection, collector’s name, preservation type, sample type and any
special remarks concerning the sample. If there is any missing information on the COC, the client is
notified and the information is requested at that time. If no COC is received with the samples, the
Project Manager is immediately notified by the sample custodian to contact the client and take
appropriate corrective action. A Sample Receipt Checklist Form is completed for each cooler, box
or group of hand delivered samples to note type of package, shipping mode, temperature and other
information pertaining to the condition of the samples upon receipt.

All shipping containers (coolers) are examined to verify that the custody seal is intact (if present).
The parts of he custody seal are maintained in the client folder after opening. The shipping
containers (usually coolers) are received, opened and prioritized according to holding time and turn-
around (Emergency, Rush or Standard) requirements. The Chain-of-Custody is signed and dated
(including time) at the time of sample receipt by the sample custodian.

The temperature of the shipping cooler and/or temperature blank are measured to determine if
proper temperature has been maintained. Samples that have been received within six hours of
collection and on ice will be noted as being received “On Ice” as complete cooling to 4C will not
have been completed by that time.

Temperature Check Procedures:

14.5.1 Cooler temperatures should be within 0.1-6.0°C. The temperature of a cooler must be
measured as soon as possible after it is opened.

14.5.2 The two (2) methods to check temperature are using a temperature blank and taking a
representative cooler temperature. The temperature must be measured using a
temperature blank, if available, before using the representative cooler temperature
procedure. The temperature is measured using a calibrated digital thermometer. Check
the thermometer tag prior to use to ensure that the thermometer is still within the
calibration time period.

14.5.3 If a cooler contains a temperature blank, a digital probe thermometer is used to measure

the temperature. Remove the cap of the temperature blank and insert the probe. Allow
the temperature reading to stabilize and then record it.

14.5.4 If a cooler does not contain a temperature blank, a digital probe thermometer is used to
measure the representative cooler temperature. The digital probe is inserted in the
cooler in a spot that is representative of where the samples reside in the cooler. If the
samples are immersed in wet ice, the probe is put in the ice. If the cooler contains blue
ice packs, the probe is placed next to a sample bottle. The cooler lid is closed. Allow
the temperature reading to stabilize and then record it.

The temperature is immediately recorded on the COC. It is also recorded on the Sample Receipt
Checklist Form during the log in procedures in LIMS.
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14.7

14.8

14.9

14.10

The condition of the jars (leaking, broken, mislabeled or unclearly labeled) is checked. Exceptions
are noted on the Sample Receipt Checklist Form and the client is notified of the impact that the
exception will have on the quality of data generated. Data from samples that do not meet the
sample acceptance criteria will be unambiguously flagged to define the nature of the variance.

The samples are examined and compared with the Chain-of-Custody and any other documentation
received with the samples. Additional documentation may indicate that the sample is to be
analyzed as received or that other preparation must be first performed prior to analysis. An
example would be the compositing of samples from multiple sample containers into one composite
sample prior to testing. The COC is examined for accuracy and completeness. For all samples,
especially environmental or industrial hygiene amples, it is vital that all COC procedures are
followed properly due to the potential for litigation. All environmental samples delivered to the lab
should be accompanied by a COC. This is necessary to preserve the security of samples as
evidence. Samples are considered secure for evidentiary purposes if they are in your possession,
within view, or in a secured area. The laboratory is considered secure because access is limited and
monitored 24 hours a day by security personnel. The COC record is used to document the change in
possession from sampling, delivery, and receipt by the laboratory. Any problems associated with
samples on the COC are immediately noted on a Sample Receipt Checklist Form. The name of the
assigned STAT Project Manager is also recorded on the Sample Receipt Checklist Form. The
Project Manager is immediately notified of the problem(s) and is responsible for communicating
with the client on how to resolve issues associated with the problem samples.

Samples received and sample jar hbels are compared against those listed on COC. Samples, and
the requested test analyses, are compared to the sample requirements for those tests (Containers,
Preservatives, Holding Times listed on Attachment 3). These observations are recorded on the
Sample Receipt Checklist Form. Sample holding times are verified for sample acceptance. The
client is- immediately notified if holding times have been exceeded.

Sample pH is verified for those samples that require specific chemical preservation. The sample pH
result is recorded on the Sample Receipt Checklist Form. VOA water samples are not checked for
pH at time of receipt but are checked after analysis. VOA samples are checked for headspace at
time of receipt. Samples for cyanide analysis are checked for free chlorine at time of receipt. The
sample free chlorine result is recorded on the Sample Receipt Checklist Form. Samples that require
additional preservation for pH adjustment or require the removal of free chlorine are treated by the
sample custodian. The identification and amount of chemical preservative is recorded on the

Sample Receipt Checklist Form. The client is immediately notified if samples have not been
properly preserved.

14.10.1 Sample pH check: Shake the sample bottle, set the sample bottle on the counter and
remove the cap. Carefully place a small drop of liquid from the cap onto the wide
range pH paper. Note the pH. If all samples are properly preserved, note as such on
the Sample Receipt Checklist Form. If the pH is not appropriate, dispense 1 to 2 ml of
the proper chemical preservative. (acid or base) into the sample bottle. Cap the bottle,
shake the bottle, and repeat the pH test to ensure proper pH adjustment. Do not add
more than 5 mL preservative per liter sample volume. Note the sample ID, preservative
amount and ID, and any applicable sample observations (if applicable) to the Sample
Receipt Checklist Form.
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14.11

14.12

14.13

14.14

14.15

14.16

14.10.2 Chlorine check: Shake the sample bottle, set the sample bottle on the counter and
remove the cap. Carefully place a small drop of liquid from the cap onto the Potassium
Iodide starch paper. Note any color change. The paper will tum blue if chlorine is
present. If all samples are negative for chlorine, note as such on the Sample Receipt
Checklist Form. If chlorine is present, dispense in a small amount of Ascorbic acid
(approximately 600 mg) for cyanide samples only or Sodium thiosulfate
(approximately 100 mg) for other analyses into the sample bottle. Cap the bottle, shake
the bottle, and repeat the chlorine test to ensure proper chlorine neutralization. Do not
add more than 500 mg Sodium Thiosulfate per liter sample volume. Note the sample
ID, preservative amount and ID, and any applicable sample observations (if applicable)
to the Sample Receipt Checklist Form.

The Chain of Custody, Sample Receipt Checklist Form, and Waybill are placed in a Job Folder,
which is labeled by STAT Work Order Number and Client Name. All information/analytical
reports pertaining to the specific job are stored in this folder. This includes quotes, faxes,
correspondences, analytical reports, sub-contracted analytical reports, etc.

The samples are set out on the counter according to the Chain-of Custody. The Project Manager is
notified of any problems or discrepancies (such as broken sample jars, insufficient sample amount
to perform analysis, etc) as soon as possible and contacts the client, if warranted. Problems or
discrepancies must be noted on the Sample Receipt Checklist by the person setting out the samples
and the resolution must be noted by the Project Manager before proceeding. The resolution is one
of the following;:

1) Samples are rejected, labeled for disposal, and no further analysis is performed on the
samples. _

2) Client states to proceed with the analysis, the data is flagged accordingly to indicate the
criteria that did not meet the sample acceptance policy.

Any correspondence between the laboratory and the client is documented.

Samples requiring refrigeration are stored in the appropriate sample refrigerators. Samples not
requiring refrigeration are placed in the appropriate department storage areas.

To minimize the time a sample is kept on the counter, any samples not able to be logged in
immediately due to problems or discrepancies, should be moved to refrigerated storage until there is
resolution.

Samples received by the laboratory do not come from mixed waste sites. Thus, samples are not
routinely screened for radioactivity. If a client wants to submit potentially radioactive samples to
the laboratory, the client must make arrangements to pre-screen these samples in the field and
record, on the COC, that the level of radioactivity of these samples is not harmful.

Sample information is entered into the computer from the Chain-of-Custody Record. Information
on the Chain-of-Custody must agree identically with the information entered into the LIMS. If a
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14.17

14.18

-14.19

Project Manager wants information to be entered differently than stated on the Chain-of-Custody,
each Chain-of-Custody must be fully edited (dated and initaled) to state so by the Project Manager.

Each group of samples (or job) is assigned a unique work order number by the LIMS program. The
work order number is a seven-digit sequentially assigned number. The first two digits represent the
year, the second two digits represent the month, and the last three digits represent the sequential
receipt of that particular group of samples. Thus work order number 0208050 would include the
sample group- submission that occurred in year 2002, month of August, and the fiftieth sample
group (job) submitted in that month. The next job received would be 0208051, etc. The first job
received in the next month, September 2002, would be number 0209001.

The LIMS is used to generate the sample log and assign sample numbers that are an unequivocal
link to the sample field identification code or name. The sample log generates a unique work order
for a specific project or group of samples. All sample containers are labeled with a unique
laboratory sample number. This numbering system is also used to uniquely identify separate
containers of the same sample submitted within the work group. The unique laboratory sample
number is used throughout all of the laboratory records to identify the sample and any subsequent
sub-samples, extracts, or digestates of the original sample. The entry of sample information into the
LIMS is password controlled. Thus, the name of the person entering the information is recorded.
The following information is entered into the sample log:

Procedure for logging samples into the LIMS is as follows:

14.19.1 Double click on “STATMDE”.

14.19.2 Login in to the system.

14.19.3 Click on “Work Orders” button ) -

14.19.4 To start a new work order, place cursor in the “work order” field and click on “Add”
button. Document the work order number on the COC in the “work order No:” field.

If it is not a STAT Analysis COC, write the work order number in the comments
section.

14.19.5  Choose client in “Client ID” field.

14.19.6  Select the appropriate client contact in the “Client ID” field.

14.19.7 Enter the client project number and name in the “order” field. This information should
be on the COC.

14.19.8 Enter the client’s project location in the “Location” field.

14.19.9  Enter the date received in the “Received” field.

14.19.10  Enter the required turnaround time in the “TAT” field.

14.19.11  The project due date automatically appears in the “Date Due” field.

14.19.12  Click on “Report Options” button to verify that the client contact invoicing information

. is correct as well as the reporting format.

14.19.13  Click on the “Login” button to proceed.

14.19.14  Enter the client’s sample Hentification name or number in the “Client Sample ID”
field.

14.19.15  Enter in any additional sample information (depth, etc.) in the “Tag Number” field.

14.19.16  Enter in the date and time collected (mm/dd/yy followed by one space and then the
time of day in “military time”) in the “Collection Date” field.

14.19.17  Choose the appropriate matrix in the “Matrix” field.
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14.19.18
14.19.19
14.19.20

14.19.21
14.19.22

14.19.23
14.19.24
14.19.25

14.19.26

14.19.27
14.19.28
14.19.29

14.19.30

14.19.31
14.19.32

14.19.33
14.19.34
14.19.35
14.19.36
14.19.37

14.19.38

Choose the appropriate container type in “Bottle Type” field. If multiple analysis are
requested for each sample, start with organics then move on to inorganics. Example:
VOC’s, SVOC’s, Pest/PCB’s, Metals.

Enter in the number of sample jars in the “# Containers” field.

Enter in the location of the sample container in the “Storage/Status” field. Example:
“Room 326” or “refrigerator 7.

Enter in the COC number in the “COC ID” field. '

Enter in the appropriate analysis requested by the client in the “Test Group” or “Test”
field.

You are now done logging in that sample jar.

If there are multiple bottle types for each sample bottle distinguished by preservatlve

click on ‘“Add Frac”. By doing this each sample container receives it’s own unique
identification number.

Information from the previous sample is copied onto this fraction. Be sure to change
the information as necessary.

At this point, each sample container has a wnique lab number. Each jar will have a
printed durable label that has the following information: Work Order Number, Sample
ID Number, preservation fraction, and the bottle number of total number of bottles with
each particular preservation (i.e. 0207113-001A bottle 1 of 3).

If there are multiple samples on the COC for the same analysis, click on the “Multi
log” button, enter the information as on the COC, click on the “post” button to assign
STAT Analysis sample ID numbers.

If there are additional sampks that have different requested analysis, click on
“ADDSamp” button. Then follow the procedure starting from section 14.19.3 when
you enter in the client sample ID.

You can copy requested test analysis by clicking on the “CopySamp” button and
selecting the sample number that has the identical requested analysis as the sample you
are now logging in.

Click on “Show Datasheet View” button to conduct a preliminary review of the
workorder. Verify that the information is correct. This information includes sample ID
number, work order number, date received, client sample ID number, collection date,
etc.

When sample log in is complete, click on the “labels” button.

Using the arrow buttons on the “sample selection box”, move the desired sample id’s
from “Availabk” to “Selected”.

Click on the “OK” button.

The labels will appear on the print preview screen.

If labels are correct, click on the printer icon to print.

Once printed, attach the durable labels to the appropriate jars.

When all the log in and labeling procedures are completed, then distribute sample jars
to the appropriate sample storage locations.

Click on “Invoicelnfo” button to verify that the billing information is correct.
Surcharges, discounts and PO numbers can be entered into the appropriate fields.

1420 The Sample Receipt Checklist Form must be completéd after all samples in the work order are
logged into LIMS. :
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14.21

1422

14.23

14.20.1 Click on the “ChkList” button.

. 14.20.2 Place the cursor in the “received by” field and enter in the correct personnel.

14.20.3 Enter in the method of receipt in the “carrier name” field.

14.20.4 Read the thirteen questions and click on the appropriate answer (Yes, No or Not
Present).

14.20.5 Enter in the temperature received in the “temperature” field as °C.

14.20.6 When completed, click on the “preview” button to view the completed form.

14.20.7 If the form is acceptable, click on the print icon. If it is not acceptable, close the print
preview screen and make the necessary changes. If it is now acceptable, you may
either click on the “generate” button to print or click on the “preview” button to view
again.

14.20.8 After prmtmg the Sample Receipt Checkhst, the person who logged in the samples
must 51gn and date the form.

14.20.9 If “No” is the answer for any of the questions, a description must be written in the
“Comments” section of the printed fam. If a discrepancy or a deficiency warrants a
corrective action, a formal corrective action is initiated (see SOP 230 Corrective
Action) and it is noted in the “Corrective Action” portion of the printed form.

14.20.10  The Sample Receipt Checklist is then placed in the work order folder along with the
COC, the Waybill, and any other documentation or paperwork received with the
samples. The work order folder is then given to a Project Manager for review. If the
COC and Sample Receipt Checklist are acceptable, the reviewer then initials and dates
the form.

14.20.11 In addition to a review of the COC -and the Sample Receipt Checklist, the Project
Manager performs a secondary review of the information entered into the LIMS. This
may be done electronically or the LIMS work order sheets may be printed for review.
If the review is satisfactory, the Project Manager initials and dates the Sample Receipt
Checklist form. If the review is not satisfactory, the Project Manager notes the
deficiencies and returns the work folder to the login person for corrections.

14.20.12  If there are any comments on the Sample Receipt Checklist form, the Project Manager
then addresses the discrepancies or deficiencies and notifies the client immediately.
The following portions of the form are then completed: Client Contacted, Date
Contacted, Person Contacted, Contacted by, and regarding any additional
correspondence between the laboratory and the client is documented and placed in this
folder.

All samples must be entered into the LIMS and labeled before being distributed in the laboratory.
An exception may occur for a priority sample or a sample near holding time expiration. A
temporary lab ID number may be assigned to the sample and recorded on the COC. The laboratory
records will contain this number and the subsequently assigned LIMS number.

Occasionally, samples are received for analyses that are not performed at STAT Analysis and are
subcontracted to another laboratory. The samples are received and logged in according to the
procedures outlined in this SOP. For sample submission procedure to another laboratory, see
Customer Service SOP 220.

Samples to be analyzed at the lab are placed in their designated storage locations. Samples are
stored away from standards, reagents, food, and other possible contaminants. Highly contaminated
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14.24

samples may be stored in a fume hood or in a separate storage cooler on ice if refrigeration is
required. NOTE: Volatile samples are to be placed in the Volatiles refrigerator to eliminate cross-
contamination from other departments that use solvents in their extraction process.

Worksheet Folders

14.24.1 The Chajh-of-Custody, the Sample Receipt Checklist (genérated from LIMS) and all other

documentation associated with the samples are placed in the Work Order folder.

14.24.2 The Sample Receipt Checklist is signed and dated to reflect who logged in the samples:

14.24.3 The folders are distributed to the Project Manager for review. The Project Manager

performs the review of the login either by reviewing paper copies of the requested tests for
the samples or by reviewing the LIMS directly. If corrections are not required, the Project
Manager will initial the Cover Sheet with date approved and reviewed and, after processing
the paperwork, will return the folders to the sample handling department for filing. The
Sample Receipt Checklist is initialed and dated after review.

14.24.4 If corrections are required, the project manager will annotate the corrections to be made on

the Cover Sheet and return the folder to the sample handling department. The sampk
custodian will immediately correct the information in the computer and regenerate the
affected documents. The corrected folder will be returned to the Project Manager for
review. The Project Manager will initial the Cover Sheet with the date reviewed ad
approved and, after processing the paperwork, will send the folder to the sample handling
department for filing.

14.24.5 If a client upgrades the priority to either emergency or rush turn-around, the change is

written on the Chain-of-Custody Record by the laboratory contact who received the request.
The Chain-of-Custody Record is also annotated with the name of the person who requested
the upgrade, the date the request was made, and the laboratory contact. Those changes are
made in LIMS and the appropriate Department Manager is verbally notified by the Project
Manager of the new priority.

14.24.6 Active, approved files are maintained in the sample handling department sequentially by

order number.

15. Data Reducﬁon, Calculations and Loading

Not Applicable to the SOP

16. Method Performance

Not Applicable to the SOP

17. Pollution Prevention

Not Applicable to the SOP

SOP 0300 Sample Receiving and Login Procedures
Revision 00
Effective Date: September 18, 2002
Page 12 of 21

File: \\Harrison\d\Quality ControhQuality Manual & SOPs0000 General Corp & Clerica\SOP 300 Sample Receiving\300 Sample Receiving and
Login Procedures Rev 00.doc


file:////HarTison/d/Quality

1PNl Analysis Corporation

18. Data Assessment and Criteria for Quality Control Measures

Not Applicable to the SOP

19. Corrective Actions for Out-Of-Control Data

The process for handling unacceptable and out of control data is found in SOP 230 Corrective Action.
Corrective action, if necessary, will be implemented by the Project Manager.

20. Contingencies for Handling Out-Of-Control Or Unacceptable Data

Every effort is made to prevent problems from occurring. When out of control or unacceptable data occurs
the first option is to identify the problem and reanalyze the samples within the holding times. When this is
not possible, the QA Manager and/or the Laboratory Director will review data and discusses options with
the client. Re-analysis or reporting the data with qualifications are alternatives. Out of control or

unacceptable data reported to the client must include the data qualifier, flag and discussion on the rationale
for reporting. -

20.1  The process for handling unacceptable and out of control data is found in the Laboratory QAM
Section 11. The reporting of data that is out of control must be approved and documented by
Quality Assurance Manager and either the Technical Manager or the Laboratory Director.

20.2  Client Requested Modifications:
20.2.1 Clients must request modifications from the laboratory SOP in writing to the lab.

20.2.2 The Laboratory Director, Technical Manager and Quality Assurance Manager will evaluate

the requested client deviations, determine the feasibly of the deviation and the potential
effects on the data.

20.2.3 If it is determined that the laboratory will perform the requested deviations, the Laboratory
Director, Technical Manager and Quality Assurance Manager will decide if a method
validation study is required.

20.2.4 The designated project manager will retain all documentation concerning the requested
deviation, including all correspondence with the client, in the client folder.

20.2.5 The final analytical report must include the statement “This report has analyses performed
using client requested modifications .

21. Waste Management
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The STAT Analysis Corporation Waste Disposal SOP 1130 identifies proper waste management practices
for the chemicals and biological materials used in this procedure. Samples are stored and discarded in
accordance with SOP 1130 Waste Disposal.

22. References

22.1
222
22.3
22.4
22.5
22.6
22.7
22.8

STAT SOP 1010 Standard and Reagent Preparation
STAT SOP 220 Customer Service

STAT SOP 1400 LIMS

STAT SOP 1130 Waste Disposal

STAT SOP 003 Chemical Hygiene Plan

STAT SOP 230 Corrective Actions

STAT Analysis Corporation Quality Assurance Manual
Manufacturers’ Equipment Instruction Manuals

23. Forms, Figures, Tables, Diagrams, Flowcharts, Aﬁachments or Validation

Data

Summary of Attachments:

Attachment 1 Chain-of-Custody Record

Attachment 2 Sample Receipt Checklist Form

Aftachment 3 Containers, Preservatives, Holding Times
Attachment 3 Bottle Order Form
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ATTACHMENT 1 CHAIN-OF-CUSTODY RECORD
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ATTACHMENT 2 SAMPLE RECEIPT CHECKLIST FORM

Water - VOA vials have zerd headspace? No, VOA vials submitted Yes {1 no L]
Water - pH acceptable upon receipt? Yes 4 No
Adjusted?” _ Checkedby

Any No and/ar NA (not applicable) response must be detailed in the comments section below.

Client contacted: . . Datecontacted: _ .. Person contactéd
Contacted by: Regarding:

Comments:

Corrective Action

¥ N8 Analysis Corporation

Sample Receipt Checklist

Client Name LFR Date and Time Received: 08/30/02

Work Order Number 0208169 Received by: ™8

Checkiist completed by .. . . L. ... Reviewed by ) )
“Signature j Dale tnitialy l Date

Matrix: Carrier.name: STAT Analysis

Shipping container/cooler In good condition? Yes no O3 Not Present []

Custody seis Intact on shippping, container/cooler? ves OJ No [JJ Not Present

Custody seals intact on san;rp_l'e bottles? ves [] No [J ‘Not Present

Chain of custody present? Yes M No

Chaln of cistody signed when relinquished and received? Yes Ne (3

Chain of custody agrees with sample labels? Yes M No O3

Samples in proper container/bottie? Yes M No (3

Sdmplé containers intact? Yes [ ne 3

Sufficient sample volume for indicated test? Yes No OJ
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ATTACHMENT 3 CONTAINERS, PRESERVATIVES, HOLDING TIMES

WATER

| METALS |

Para meter Container Yolume Preservaﬁve _ Holding Time
General, dissolved Plastic 500 mL Filtered on site, 6 months

HNO; to pH<2
General, total Plastic 500 mL HNO; to pH<2 6 months
Chromium, hexavalent Pléstic "~ 500 mL Cool 4 C 24 hours
Mercury Plastic 500 mL HNO, , pH<2 28 days

|  CONVENTIONAL PARAMETERS |

Parameter Container | Volume Preservative Holding Time
Acidity Plastic 500 mL Cool 4 C 14 days
Alkalinity Plastic 500 mL Cool £ C 14 days
Ammonia Plastic 500 mL H,SO4to pH<2, 28 days

Cool 4°C
BOD Plastic 500 mL Cool 4’ C 48 hours
Bromide Plastic 500 mL None 28 days
Chloride Plastic 500 mL None 28 days
Chlorine Plastic 500 mL Cool 4° C Analyze Immediately
Chromium, Hexavalent Plastic 500 mL Cool 4 C 24 hours
COD : Plastic 500 mL H,SO,to pH<2, 28 days

Cool 4°C '
Color Plastic 500 mL Cool 4° C 48 hours
Conductivity  Plastic 500 mL Cool £ C 28 days
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ATTACHMENT 3 CONTAINERS, PRESERVATIVES, HOLDING TIMES (cont)

A

|  CONVENTIONAL PARAMETERS |

Parameter Container Volume Preservative Holding Time
Cyanide, Total or Plastic 500 mL NaOH to pH>12, 14 days
Amenable Cool 4 C, :

(Ascorbic acid if chlorine is present)
Cyanide, Reactive Plastic 500 mL NaOH to pH>12, 14 days

Cool 4° C
Fluoride Plastic 500 mL None 28 days
Hardness, Total Plastic 500 mL HNQO; to pH<2 6 months
Nitrate/Nitrite Plastic 500 mL H,S04to pH<2, 28 days

Cool 4°C
Nitrate Plastic 500 mL - Cool, 4°C 48 hours

* Nitrite Plastic 500 mL Cool, 4°C 48 hours

Oil & Grease Glass 1 liter H,SO, to pH<2, 28 days

Cool 4°C
pH Plastic 500 mL None Analyze Immediately
Phenols Glass : 1 Liter H,S0,to pH<2, 28 days

Cool 4°C
Phosphorus, Ortho Plastic 500 mL Cool 4°C, _ 48 hours

filter on site
Phosphorus, Total Plastic 500 mL H,S0, to pH<2, 28 days

Cool 4£°C
Silica - Plastic 500 mL Cool 4°C _ 28 days
Solids, Dissolved Plastic . 500 mL Cool 4°C 7 days
Solids, Suspended Plastic 500 mL Cool 4°C 7 days
Solids, Total Plastic 500 mL Cool £°C 7 days
Solids, Settleable Plastic 500 mL Cool 4°C 48 hours
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ATTACHMENT 3 CONTAINERS, PRESERVATIVES, HOLDING TIMES (cont)

|  CONVENTIONAL PARAMETERS |

Parameter Container Volume
Solids, Volatile Plastic 500 mL
Sulfate Plastic 500 mL
Sulfide " Plastic ) 500 mL
Sulfide, Reactive Plastic 500 mL
Sulfite Plastic 500 mL
Surfactants, MBAS Plastic 500 mL
Turbidity Plastic 500 mL
Total Organic Carbon (TOC)  Plastic 500 mL
Total Organic Halogens (TOX) Glass 1 Liter
ORGANICS
Parameter Container Volume
HPLC Pesticides ' Glass vial . 40 mL*
(Aldicarb / Carbonfuran)
EDB/DBCP Glass vial 40 mL*
Endothall Glass 1 Liter amber*
Pesticides and PCBs Glass 1 Liter amber*
Petroleurn Hydrocarbons Glass 1 Liter amber*

* Two (2) additional containers needed for QC spiking

Preservative Holding Time
Cool 4°C 7 days
Cool 4C 28 days

NaOH to pH>9, 7 days
Cool 4°C, Zn acetate

NaOH to pH>9, 7 days

Cool £C
None Analyze Immediately
Cool 4°C 48 hours
Cool 4C 48 hours
H,S0,to pH<2, 28 days
Cool 4C
H,S0,to pH<2, 28 days
Cool 4°C
Preservative Holding Time
1.2 mL Chloroacetic acid 28 Days
Cool 4°C

© Cool £°C 28 Days

Cool 4°C 7 days extraction
1-day analysis

Cool 4°C# 7 days extraction
40 days analysis

H,S0, to pH<2, 28 days
Cool 4°C
# Sodium Thiosulfate if chlorine is present
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ATTACHMENT 3 CONTAINERS, PRESERVATIVES, HOLDING TIMES (cont)

ORGANICS

Par;ameter | Container Volume Preservative Holding Time
Phenoxyacid Herbicides Glass 1 Liter amber* Cool 4°C# 7 days extraction

40 days analysis
Phthalate Esters Glass 1 Liter amber* Cool 4°C 7 days extraction

: 40 days analysis

Polynuclear Aromatic ~ Glass 1 Liter amber* Cool 4°C 7 days extraction
Hydrocarbons 40 days analysis
GC/MS Semivolatiles Glass 1 Liter amber* Cool 4°C# 7 days extraction

40 days analysis
Total Petroleum Glass 1 Liter amber* Cool 4°C 7 days extraction
Hydrocarbons ' 40 days analysis
Volatile Organics Glass vial 2 x40 mL* HCI to pH<2 14 days
* Two (2) additional containers needed for QC spiking
# Sodium Thiosulfate if chlorine is present

SOIL _ |
[ALL PARAMETERS|

Parameter Container Volume Preservative Holding Time
All except VOA Glass 2,4,8,320z Cool 4C See individual SOP
Volatile Organics ENCORE (Or equivalent) Cool 4°C 48 Hours
Volatile Organics NaHSO ,/ Methanol Cool 4°C 14 Days
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ATTACHMENT 4 BOTTLE ORDER FORM

Drop Off/Pick Up
Client: Date:
Contact Name: Drop Off Address:
Phone:

Project Name:

Other Instructions:

Type/Pigservat 1lé Type/P
40mLVOA/HCI SOOmL Plastlc/Unpreserved
5035 Set 500mL Plastic/HNO;
Syringe 500mL Plastic/H, SO,
Green Handle 500mL Plastic/NaOH
5g Encore
25g Encore
T-Handle (Metal) 250mL Plastic/Unpreserved

250mL Plastic/HNQO;
250mL Plastic/H,SO,
" |40z UC/Unpreserved 250mL Plastic/NaOH
40z PC/Unpreserved
40z QC/Unpreserved
80z UC/Unpreserved Cooler
80z PC/Unpreserved Chain of Custody Form
80z QC/Unpreserved Custody Seals
Quart UC/Unpreserved (Clear)
Other:

20z UC/Unpreserved

20z UC With Wipe

950mL Amber/Unpreserved

950mL Amber/st 04

950mL Plastic/Unpreserved

Order Taken By:
950mL Plastic/HNO; Bottle Order Completed By:
950mL Plastic/H;SO, Delivery Made:
950mL Plastic/NaOH

Please Place In Binder When Order Is Complete and Delivered
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Identification of Test Method

SOP Title: Control and Use of Laboratory Notebooks It may be abbreviated as Lab Notebooks in the ‘

laboratory’s records. In the current laboratory use of the terms, notebook and logbook have the same
meaning.

Applicable Matrix or Matrices

Not Applicable to the SOP

Detection Limits

Not Applicable to the SOP

Scope and Application

This SOP details the procedures used to create and control the notebooks used throughout the testing
laboratory and related departments of STAT Analysis Corporation. It also details the procedures that
each employee must follow to record original observations in order to provide uniform entry of
information into the laboratory notebooks. Each notebook will have the same attributes and format to
ensure that all pertinent information for historical reconstruction of the laboratory’s testing related
activities is complete and serves as a “stand alone” record. Testing related activities encompass the
laboratory’s production of data related to individual test methodology, the ancillary support services,
and the sustaining records of sample condition.

Summary of Test Method

Laboratory notebooks may either be purchased from an outside vendor or created in the laboratory
using in-house word processing capabilities. The notebooks are issued as controlled numbered
recording devices. Data is entered on each page as appropriate. Once filled, or replaced by an
updated edition, the notebook is taken out of service and archived. A new controlled notebook with a
new number is issued. The archived notebook is placed in storage. The QA manager is responsible
for the creation, distribution, control, and archiving of laboratory notebooks.

The procedures to be followed for laboratory notebooks are outlined in Section 14 of this SOP. They
include the following:

1. Creation

2. Contents

3. Assigning IDs and Control Numbers
4. Distribution

5. Usage

6. Review

7.

Requests (for New Notebooks)
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8. Collection
9. Archiving

Real-time notebook review is performed at the department level. If the department Jeve] review
reveals a deficiency in any area of notebook content or usage, the corporation’s corrective action
process, SOP 230 Corrective Action, is employed.

The QA Manager, as part of the Internal QA Audit process, SOP 1220 Internal Quality Assurance
Audit, also reviews the laboratory notebooks to ensure test method SOP requirements and employee
compliance. This is done as a historical review usually performed post data release. When the QA
manager ‘notes deficiencies during his/her internal audit of laboratory records, the corporation’s
corrective action process is- employed to remedy these situations. The appropriate Department
Manager is tasked to take immediate corrective action and to implement the necessary changes in an
expedient manner. Additional audits and follow up audits are performed as necessary to verify that
corrective actions have been implemented and are successful in correcting the respective deficiencies.

Additional documentation is through the use of the Corrective Action Report (SOP 230 Corrective
Action).

Definitions

. The STAT Analysis Corporation Quality Assurance Manual (QAM) contains the definitions of

standard terms used in this SOP.

Interferences

Not Applicable to the SOP

Safety

Not Applicable to the SOP

Equipment and Supplies

Not Applicable to the SOP

10. Reagents and Standards

Not Applicable to the SOP

11. Sample Collection, Preservation, Shipment and Storage

Not Applicable to the SOP

12. Quality Control

Not Applicable to the SOP
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13. Calibration and Standardization

Not Applicable to the SOP

14. Procedure

14.1 Creation of Laboratory Notebooks

Laboratory notebooks may either be purchased from an outside vendor or created in the
laboratory using in-house word processing capabilities.

14.1.1

14.1.2

14.1.3

14.1.4

14.1.5

14.1.6

Purchased notebooks are customized for the intended purpose (drawing columns, adding
column header information, etc.) and must have each page paginated.

For in-house notebooks, a customized template sheet is created for a particular test -
methodology or support function. The template is stored as a limited access electronic file.
It is used to create new copies of the notebook until a revised template is created. The
template is used to produce multiple copies. The copies are gathered and paginated. The

pages are bound using spine binders. A plastic front and back cover is attached to protect
the notebook.

Each type of notebook must have a cover page. The cover page includes the following:
Notebook number, title, department or area location, SOP number if applicable, effective
dates, and a signature receipt line.

The QA Manager reviews the bound notebook to ensure that all appropriate pages are
included, the notebook is complete, and ready for service.

Customized forms: These forms may be purchased or created in-house. Forms are used to
record information for a particular set of samples (Chain-Of-Custody) or for a particular
laboratory activity (Sample Cooler Receipt Form, intra laboratory communications forms
that contain information relevant to the testing activities, etc.). These forms usually are
kept in a job folder and are eventually filed with the final report. The QA Manager reviews
and controls the current versions in use. Current forms are assigned a title and a control
number (or effective date). Laboratory employees may create their own copies of these
forms on an as needed basis. The QA Manager must first approve any revisions prior to
use. A new controlled revised form is then issued. The QA Manager archives the outdated
form. The steps for control and use of these customized forms are performed in a similar
manner as outlined in the following sections of this SOP.

Electronic records: Software used to produce records for data reduction, validation, storage
and reporting are addressed in SOP 1500 Computer Network.

14.2 Contents of Laboratory Notebooks

Contents of each laboratory notebook will be appropriate to the particular test method or laboratory
operation. All required information must be recorded in the notebook. The information recorded in

SOP 1000 Control and Use of Laboratory Notebooks
Revision 01
Effective Date: December 1, 2004
Page 5 of 10

File: \Harrison'd\Quality Control\Quality Manual & SOPs\1000 General Lab NonAnalyucal\SOP 1000 Lab Notebooks\1000 Control and Use of
Laboratory Notebooks Rev 01.doc


file:////Harrison/d/Ouality

Analysis Corporation
STAT

the notebook must be sufficient and complete to allow the historical reconstruction of laboratory’s
testing related activities. The following information is not all-inclusive. Individual SOPs contain the
required information as pertinent to the procedure.

14.2.1. Record of sample condition: sample preservation, appropriate. container, holding time
compliance, Sample ID, receipt, acceptance or rejection, log-in, sample storage and
tracking shipping receipts.

14.2.2.  Essential information and raw data includes: Sample ID, date/time of analysis, instrument
ID and operating conditions, method ID, manual integrations and calculations, analyst’s
signature or initials; sample prep information to include procedure, sample
weights/volumes, appropriate units, ID codes, instrument printouts and meter readings,
calculations, reagents used; sample analysis; standard and reagent origin, receipt,
preparation, and use; calibration criteria, frequency and acceptance criteria; data and
statistical calculations, review, confirmation, assessment, and reporting conventions; QC
protocols and assessment; method performance criteria including expected QC
requirements

14.2.3.  Any additional comments or observations that would aid in the future reconstruction of the
data.

14.2.4. Maintenance Notebooks: For instrument maintenance notebooks, the format should consist
of the following categories: “Problem” (define clearly), “Action Taken” (state all steps
taken, note if outside service vendor was used to correct the problem, add reference number
or attain signature of outside vendor), and “Verification™ (initials and date, ensure that the
problem has been corrected and that the instrument was successfully recalibrated after the
maintenance procedure).

14.3 Assigning IDs and Control Numbeérs to Laboratory Notebooks

The following is a responsibility of the QA Manager.

14.3.1.  Prior to distribution to the laboratory department, each notebook is labeled with a control
number, a title, department or area location, and an SOP number if applicable assigned by
the QA Manager. A field is provided that requires the effective dates of usage (defined as
the first and last dates that data and/or observations were recorded into the notebook). A
signature line is provided to record the employee receiving the notebook.

143.2. The QA Manager maintains and controls a master list of all notebooks distributed to the
laboratory departments. This list includes the notebook control number, title, department or
area location, SOP number if applicable, effective dates, recipient name, status (active or
archived), and collection date (archive date).

14.4 Distribution of Laboratory Notebooks

The following is a responsibility of the QA Manager.

14.4.1  The QA Manager delivers the notebook to the appropriate department.
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The person receiving the notebook signs his name to indicate receipt of the notebook.

The QA Manager updates the master list to record the new notebook distribution.

14.5 Usage of Laboratory Notebooks

Employees must comply with the following measures to ensure complete and comprehensible
records.

14.5.1.

14.5.2.

14.5.3.

145.4.

14.5.5.

14.5.6.

14.5.7.

14.5.8.

14.5.9.

14.5.10.

14.5.11.

14.5.12.

14.5.13.

Clear identification of personnel involved with sample handlmg, preparation, calibration,
testing (signatures or initials) must be evident.

Dates and Times, as appropriate, are clearly recorded.

All handwritten entries must be legibly recorded in permanent ink.

No obliterations, cross-outs, whiteouts, or deletions are made to the records.

Corrections to records are made by drawing one line through the data, recording the
amended data, applying initials and date.

All calculations, including calculations for dilutions are recorded.

Page remnants and pages not used are crossed off with a single line applied diagonally,
initialed and dated.

Corrective actions (CAR number) are noted; Quality Exception Report (QER number) (if
applicable) is noted.

Appropriate data flags are used, if applicable.

Notebooks are not exposed to water or laboratory chemicals that could jeopardize the
condition of the notebook.. When not in use, notebooks are stored in an appropriate, secure
area of the department.

Notebooks should only be handled by the person using the notebook to record data or a
person reviewing the data entries.

Post-it notes (“sticky notes™), scraps of paper, or unauthorized forms are not to be used to
record any pertinent information that becomes part of the permanent record.

It is not permitted to remove notebooks from the department unless prior permission is
obtained from the Department Manager. They may be transported from one department to
another for information or photocopying purposes. It is not permitted to remove active
notebooks from the building unless special permission is granted from top management.
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14.6 Review of Laboratory Notebooks

The review process ensures that the recorded data has been assessed for quality, accuracy, and
completeness. The following is a responsibility of the Department Manager and the QA Manager.

14.6.1 It is the responsibility of the Department Manager, or the person assigned to perform the
review, to ensure that their employees are in compliance with the requirements as detailed
in Section 14.5.

14.6.2  SOP 1250 Data Review contains the details for data review for the analytical test methods,
the sample preparation methods, and laboratory support functions.

14.6.3  The data on each page of the notebook must be reviewed and signed-off by a secondary
reviewer. Note: if the data in the notebook undergoes secondary review as detailed in SOP.
1250 Data Review and the review is documented on a checklist, secondary sign-off is not
required for each page.

14.6.3.1The following notebooks are not part of the secondary review process in that there is
no secondary review checklist associated with them. Secondary notebook review and
sign-off of each page is required for the following notebooks: :
Instrument Maintenance Notebooks
Wet Chemistry Notebooks
Standards and Reagents Notebooks
Balance, Thermometer, and Autopippettes Calibration Notebooks

1464 The QA Manager, as part of the Internal Audit process SOP 1220 Internal Quality
Assurance Audit, also reviews the laboratory notebooks to ensure employee compliance.

14.7 Requests for New Laboratory Notebooks

The following is a responsibility of the Department Manager.

14.7.1  Prior to the completion of all pages of the notebook, the Department Manager (or other
employee responsible for using the notebook as assigned by the Department manager)
submits a request to the QA Manager for a new notebook. The request may be written (as
an email or memo) or verbal. The written request is preferable.

14.7.2  The QA Manager fills the request by following the steps in this SOP. The new notebook is
created and distributed in a timely manner in order to provide the new notebook prior to the
completion of the current notebook. This will prevent a stoppage of production or the
possible use of a non-controlled means of recording pertinent information.

14.8 Collection of Laboratory Notebooks
The following is a responsibility of the QA Manager.

14.8.1  Once filled, or replaced by an updated edition, the notebook is taken out of service.
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14.8.2  The completed notebook may reside in the respective department or laboratory area for a
period of time not to exceed six months. This is done to accommodate the department
employees who may use the completed notebook as a reference for recently completed
testing.

14.8.3  The QA Manager removes the notebook from the department. After it is collected, the QA
Manager archives the notebook.

14.9 Archiving of Laboratory Notebooks
The following is a responsibility of the QA Manager.

14.9.1.  After collection, the notebook is archived and placed in secure storage. See SOP 240
Archiving.

14.9.2.  The QA Manager updates the master list of all notebooks. The effective dates are recorded,
the status is updated to archived, and the archive date is recorded.

149.3. The notebooks remain in-archived storage for a minimum of five (5) years after the last
entry in the notebook. : :

14.9.4. Customized forms: The original forms are kept in an archive folder. They remain in
archived storage for a minimum of five (5) years.

15. Data Reduction, Calculations and Loading -
Not Applicable to the SOP
16. Method Performance

Not Applicable to the SOP

17. Pollution Prevention

Not Applicable to the SOP

18. Data Assessment and Criteria for Quality Control Measures

Not Applicable to the SOP

19. Corrective Actions for Out-Of-Control Data

The process for handling unacceptable and out of control data is found in SOP 230 Corrective Action.

If the Notebook Review findings determine that the laboratory performance for a particular parameter
is judged to be out of control, the problem must be immediately identified and corrected. The
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analytical results produced for that parameter are suspect. The time frame for the out of control
situation will be determined. This will identify what client samples were analyzed during the time
frame. Immediate corrective action includes written notification to clients that the data produced for
the parameter may be affected and, if possible, to the degree that the data was affected.

20. Contingencies for Handling Out-Of-Control Or Unacceptable Data

Every effort is made to prevent problems from occurring. When out of control or unacceptable data
are revealed through the Notebook Review process, the first option is to identify the problem and
reanalyze the samples within the holding times. When this is not possible, the QA Manager and/or
the Laboratory Director reviews data and discuss options with the client. Reanalysis or reporting the
data with qualification are alternatives. This may include the re-issue of amended reports with
qualified data indicating that the previously reported results did not meeting the laboratory defined
criteria. Out-of-control or unacceptable data reported to the client must include the data qualifier, flag
and discussion on the rationale for reporting. For amended reports, the reason for the report
amendment is clearly identified and explained.

Final data results must be qualified in the client report for results not meeting the laboratory-defined -
criteria. :
The process for handling unacceptable and out-of-control data is found in the Laboratory QAM

Section 11. The reporting of data that is out of control must be approved and recorded by the Quality
Assurance Manager and either the Technical Manager or the Laboratory Director.

21. Waste Management

Not Applicable to the SOP

22. References

22.1  STAT Analysis Corporation Quality Assurance Manual

22.2  SOP 230 Corrective Actions

22.3  SOP 240 Archiving

22.4  SOP 1220 Internal Quality Assurance Audit

22.5  SOP 1250 Data Review

22.6  SOP 1500 Computer Network

22.7  STAT SOPs [all test methods]

22.8  STAT SOPs {all support equipment, record keeping, MDL’s, etc]
22.9 NELAC, Chapter 5, current revision at time of approval.

23. Forms, Figures, Tables, Diagrams, Flowcharts, Attachments or.
Validation Data

Not Applicable to the SOP
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Identification of Test Method

SOP Title: Analytical Standards and Reagents Receipt and Preparation is abbreviated as Stds Prep and Reagent
Prep in the laboratory’s records.

Applicable Matrix or Matrices

Not Applicable to the SOP

Detection Limits

Not Applicable to the SOP

Scope and Application

This SOP details the procedures used to receive, identify, record, prepare, and control the analytical standards and
reagents used throughout the testing laboratory and related departments of STAT Analysis Corporation. It also
details the procedures that each employee must follow to record original observations in order to provide uniform
entry of information into the laboratory standards and reagents notebooks. The standards and reagents notebooks
for each type of test method will have the same attributes to ensure that all pertinent information for historical

~ reconstruction of the laboratory’s testing related activities is complete and easily understood. - The notebook format

is customized according to its function. Testing related activities encompass the laboratory’s production of data

related to individual test methodology, the ancillary support services, and the sustaining records of sample
condition.

Summary of Test Method

Analytical standards and reagents are purchased from an outside vendor and received in the laboratory. The items
are checked upon receipt to ensure the correct item, as purchased, is received. Items are inspected to ensure that
they are free from damage or defect. Customized laboratory notebooks are used to record information about the
materials as received and the subsequent use of these materials to create other standard solutions and test method
reagents used throughout the laboratory. A unique ID number is assigned to the standard or reagent upon receipt.
A unique ID number is also assigned and to any subsequent preparation of solutions. The ID number is entered
into the laboratory’s records each time the material is used. Information is entered on each page of the standards
or reagents notebook as appropriate. The information must be sufficient to enable the tracking of the standard or
reagent from its source to any use within the laboratory’s testing related activities. Expired and outdated materials
are collected, removed from service, and disposed. The Department Managers and the QA Manager are
responsible for employee compliance to this SOP.

Additional information on laboratory notebooks may be found in SOP 1000 Control and Use of Laboratory
Notebooks.

The procedures to be followed for analytical standards and reagents receipt and preparation are outlined in Section
14 of this. SOP. They include the following: '

1. Receipt and Inspection

2. Assigning ID Numbers
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Notebooks

Preparation and Labeling
Validation

Usage

Review

© N o v AW

Requests (for new materials)
9. Collection, Removal, and Disposal

Real-time notebook review is performed, using the data review process SOP 1250, at the department level. If the
department level review reveals a deficiency in any area of notebook content or usage, the corporation’s Corrective
Action process, SOP 230, is employed. .

The QA Manager, as part of the Internal QA Audit process, SOP 1220, also reviews the laboratory notebooks to
ensure test method SOP requirements and employee compliance to this SOP. This is done as a historical review
usually performed post data release. When deficiencies are noted by the QA Manager during his internal audit of
laboratory records, the corporation’s corrective action process is employed to remedy these situations. The
appropriate Department Manager is tasked to take immediate corrective action and to implement the necessary
changes in an expedient manner. Additional audits and follow up audits are performed as necessary to verify that
corrective actions have been implemented and are successful in correcting the respective deficiencies.

Additional documentation is through the use of the Corrective Action Report (SOP 230 Corrective Action).
Definitions

The STAT Analysis Corporation Quality Assurance Manual (QAM) contains the definitions of standard terms
used in this SOP.

Interferences

Not Applicable to the SOP

Safety

Safety glasses, gloves, lab coats and closed toe shoes, are a minimum.

Special care must be taken when handling large bottles of solvents and concentrated acids and bases. Carry only
one large bottle at a time using both hands to carry and steady the weight.

A hand truck should be used to transport cases of reagents and gas cylinders.
Use proper lifting techniques when lifting cases of reagents and handling gas cylinders; they are heavy.

Other safety precautions must be conducted in accordance with the SAP 003 Chemical Hygiene Plan. Other
actions can also be applied if deemed necessary. A reference file of material safety data sheets (MSDS) is
available in each room for personnel involved in an analysis using chemicals.
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9. Equipment and Supplies
Not Applicable to the SOP. See individual test method SOP’s for specific equipment and supplies.
10. Reagents and Standards

Not Applicable to the SOP

11. Sample Collection, Preservation, Shipment and Storage

Not Applicable to the SOP

12. Quality Control

Not Applicable to the SOP

13. Calibration and Standardization

Not Applicable to the SOP
14. Procedure

14.1 Receipt and Inspection of Analytical Standards and Reagents

Analytical Standards and Reagents are purchased from qualified outside vendors. The purchased material may
be pure chemicals, solutions and mixtures of chemicals, or cylinders of compressed-gases.

14.1.1  The procedure for receipt and inspection is detailed in SOP 1330 Purchasing Section 14.4.

14.1.2  Once delivered to the appropriate department, the material is inspected to ensure that it meets the
minimum quality standards for which it will be used. Any certificates, pertaining to material traceability
and condition, that accompany the material are filed in the department in an appropriate folder or
notebook. Certificates are labeled with receipt date and the associated material unique ID number (see

section 14.2). If no certificate was received for a calibration standard, the vendor must be contacted to
obtain the information.

14.1.3  Analytical standards and reagents must be stored according to the manufacturer’s recommended storage

condition. If the storage condition is not stated on the container or the associated certificate, refer to the
applicable SOP for guidance on proper storage condition requirements.

14.2 Assigning ID Numbers to Analytical Standards and Reagents

The following is the responsibility of the Department Manager.

14.2.1.  Prior to using the purchased material, a Unique ID Number must be assigned. This number is used to

track the usage of the material throughout the laboratory. It is also used to identify the source material
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used to prepare subsequent solutions. Each container of the received material that is labeled with the
same lot number, may be assigned the same Unique ID Number. Multiple containers may be assigned a
designation as “1” of “3”, etc.

14.2.2,  Prior to using the laboratory prepared solutions, a Unique ID Number must be assigned. This number is
used to track the usage of the material throughout the laboratory. It is also used to identify the source
material used to prepare any additional subsequent solutions (that are also assigned Unique ID
Numbers). A prepared solution may be divided into separate storage containers. Each container may be
labeled with the same Umque ID Number. Multiple containers may be assigned a designation as “1” of
“3”, etc.

14.3 Notebooks for Analvtical Standards and Reagents

Contents of each laboratory notebook will be appropriate to the particular test method or laboratory operation.
All required information must be recorded in the notebook. The information recorded in the notebook must be
sufficient and complete to allow the historical reconstruction of laboratory’s testing related activities. The
following information is not all-inclusive. Indmdual SOPs may require additional information as pertinent to
the procedure.

14.3.1.  For Analytical Standards and Reagents as received, record the following:

14.3.1.1.
14.3.1.2.
14.3.1.3.
14.3.1.4.
14.3.1.5.
14.3.1.6.
14.3.1.7.
14.3.1.8.
14.3.1.9.

14.3.1.10.
14.3.1.11,
14.3.1.12,
14.3.1.13.

14.3.1.14.
14.3.1.15.
14.3.1.16.

Unique ID Number,

Name of Matenal,

Manufacturer,

Lot Number,

Purity of Material (if less than 96% pure) or Conccntratlon of Material in Solution,

Expiration Date,

Storage Condition/Location,

Number of Containers,

Date Received, '

Initials (of the employee entering the initial information into the notebook), -

Date Opened,

Initials (of the employee opening the container),

Date Removed from Service (due to expiration of the material or the material was entirely
consumed: note as such in the notebook),

Initials (of the employee removing the container from the department).
Date of Validation (if the material is used as received in the test method).
Initials (to indicate acceptability of the material).

!

14.3.2.  For Calibration Standards, QC check solutions, and Test Method Reagents that must be prepared in the
laboratory, record the following:

14.3.2.1.
14.3.2.2.
14.3.2.3.

14324,
14.3.2.5.
14.3.2.6.

Unique ID Number,

Name of Prepared Standard or Solution,

Solution prep information to include the procedure and storage condition/location (or reference to
the procedure and storage condition/location in the applicable SOP),

Unique ID Number(s) of the source material(s),

Sample Volumes/Weights of the source material(s),

Final Volumes/Weights of the prepared solution/mixture,
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143.2.7. Concentration,

14.3.2.8.  Appropriate Units,

14.3.2.9.  Expiration Date,

14.3.2.10. Number of storage containers (if applicable),

14.3.2.11. Date Prepared,

14.3.2.12. Initials of preparer,

14.3.2.13. Date of Validation,

14.3.2.14. Initials (to indicate acceptability of the solution),

14.3.2.15. Date Removed from Service (due to expiration of the material, the material was entirely

consumed, or the material was replaced with a subsequent preparation: note as such in the
notebook),

14.3.2.16. Initials (of the employee removing the container from the debartment),
14.3.2.17. Balance ID, as applicable
14.3.2.18. Pipette ID, as applicable

14.3.3.

14.3.4.

14.3.5.

14.3.6.

For preparations of calibration standards and QC check solutions, the concentration of the original
source material is required. This may be referenced in the SOP if the concentration of the source
material remains unchanged.

Preparations of calibration standards and QC check solutions using source materials of < 96% purity
must be corrected using the stated purity of the material. '

Calibrated instruments, such as balances and autopipettes, used in the preparation of solutions must be
identified using the instrument ID or serial number.

Expiration Dates: refer to the manufacturer’s stated expiration date. If not stated, review the specific
test method SOP for guidance. In general, dry pure inorganic chemicals and concentrated acids and
bases have a default expiration date of five (5) years from date of opening. Organic solvents and
aqueous solutions have a default expiration date of one (1) year from date of opening. Expiration dates
may be shorter than this criteria depending upon the material’s stability. The expiration date may be
extended if a stability study indicates the material is still of sufficient quality to be used in the testing
process. The stability study must be recorded and approved by the QA Manager or the Technical
Director. The material must be remarked to indicate the new expiration date.

14.3.6.1. The expiration date of a laboratory prepared analytical standard or reagent (Section 14.3.2.9)

14.3.7.

cannot exceed the expiration date of any stock analytical standard or reagent used in its preparation.

The completed standards or reagent notebooks may reside in the respective department or laboratory
area for a period of time This is done to accommodate the department employees who may use the
completed notebook as a reference for recently completed testing. After collection, the notebook is
archived and placed in secure storage. See SOP 240 Archiving.

14.4 Preparation and Labeling of Calibration Standards, QC Solutions and Test Method Reagents

The following is the responsibility of the employee performing the procedure.

14.4.1

Some materials are used as received in the laboratory. If the material remains in the original container,
the following minimum information must be added to the container label:
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